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Higher  Fidelity 


Type 

Ne. 

Application 

Primary 

Impedance 

Secondary 

Impedance 

±  1  db 
from 

Max.f  Relative*  Unbal.  DC 
Level  hum  in  prim'y 

Case 

No. 

List 

Price 

LS-10 

Low  impedance  mike, 
pickup,  or  multiple  line 
to  grid 

50,  125/150, 
200,  250,  333, 
500/600  ohms 

60,000  ohms  in 
two  sections 

20-20,000 

+  10  DB  -74  DB  .SMA 

LSI 

S2S.OO 

LS-10X 

As  above 

As  above 

50,000  ohms 

20-20,000 

+  10  OB  -92  DB-Q  .5  MA 

LSI 

35.00 

LS-12 

Low  impedance  mike, 
pickup,  or  multiple  line 
to  push  pull  grids 

50,  125/150, 
200,  250,  333, 
500/600  ohms 

120,000  ohms 
overall,  in  two 
sections 

20-20,000 

+  10  0B-74DB  .5MA 

LSI 

21.00 

IS-12X 

As  above 

As  above 

80,000  ohms 
overall,  split 

20-20,000 

+  10DB-92DB  Q  .5  MA 

LSI 

35.00 

LS-15X 

Three  isolated  lines  or 
pads  to  one  or  two  grids 

30,  50,  200, 

250  ohms 

each  primary 

60,000  ohms 
overall,  in  two 
sections 

20-20,000 

+  10  DB  -92  OB-Q  .5  MA 

LSI 

37.00 

INTERSTAGE  AND  MATCHING  TRANSFORMERS 

Type 

Ne. 

Application 

Primary 

Impedance 

Secondary 

Impedance 

Response 

Max.f  Relative*  Unbal. DC 
Level  hum  in  prim'y 

Case 

Ne. 

List 

Price 

LS-lf 

Single  plate  to  push  pull 
grids  like  2A3,6L6.300A. 
Split  seroriuary 

15,000  ohms 

95,000  ohms;  ±  1  db 

1,25:1  each  side  20-20,000 

+  12  DB  -50  DB  OMA 

LSI 

$21.00 

LS-21 

Single  plate  to  push  pull 
grids.  Split  pri.  and  sec. 

15,000  ohms 

135,000  ohms: 
3:1  overall 

±  1  db 
20-20,000 

+  10  OB  -74  DB  0  MA 

LSI 

26.00 

IS2S 

Push  pull  plates  to  push 
pull  grids.  Medium  level. 
Split  primary  and  sec. 

30,000  ohms 
plate  to  plate 

iO.OOO  ohms; 
turn  ratio 

1.3:1  overall 

±  1  db 
20-20,000 

+  15  DB  -74  DB  1  MA 

LSI 

32.00 

IS  30 

Mixing,  low  impedance 
mike,  pickup,  or  multi¬ 
ple  line  to  multiple  line 

50,  125/150, 
200,  250,  333, 
500/600  Ohms 

50,125/150,200,  ±  1  db 
250, 333,  20-20,000 

500/600  ohms 

+  15  DB  -74  DB  .5  MA 

LSI 

26.00 

■ 

High  level  line  matching 

1.2,  2.5,  5,  7.5  50,  125,  200, 
10,15,20,30,50  250,  333, 

125,  200,  250,  500/600  ohms 

3-33,  500/600 

±  .2  db 
20-20.000 

15  watts 

LS-2 

30.00 

OUTPUT  TRANSFORMERS 

r 

Application 

Primary 

Impedance 

Secendary 

Impedance 

Response 

Max.f  Relative*  Unbal.  DC 
Level  hem  in  prim’y 

Casa 

No. 

List 

Price 

LS-SO 

Single  plate  to  multiple 
line 

15,000  ohms 

50, 125/150, 
200,  250,  333, 
500/600 

±  1  db 

20-20,000  +15  DB  -74  DB  0  MA 

LSI 

$26.00 

U-92 

Push  pull  245,  250,  6V6 
or  245  A  prime 

8,000  ohms 

500,  333,  250,  ±  .2  db 

200,  125,  50,  30,  25-20,000 
20, 15, 10,  7.5, 

5,  2.5, 1.2 

15  watts 

LS-2 

39.00 

IS  55 

Push  pull  2A3’s,  6A5G’s, 
300A’s,  275A's.  6A3’S. 
BLB's,  6AS7G 

SjOOO  ohms  500,  333,  250,  ±  .2  db 

plate  to  plate  200,125,50,30,  25-20,000  20  watts 

and  3,000  ohms  20, 15, 10,  7,5, 

plate  to  plate  5,  2.5, 1.2 

LS-2 

35.00 

lS-83 

Push  pull  6F6,  class  B 
46’s,  6AS7G.  807-TR, 
1614-TR 

10,000  ohms 
plate  to  plate 
and  6,000  ohms 
plate  to  plate 

30,  20,  15,  10, 
7.5,  5,  2.5, 1.2 

±  .2  db 

25-20,000  15  watts 

LS2 

25.0( 

lS-151 

Bridging  from  50  to  500 
ohm  line  to  line 

16,000  ohms, 
bridging 

50,  125/150, 
200,  250,  333, 
500/600 

±  1  db 

15-30,000  +18  DB  -74  DB  1  MA 

LSI 

27.00 

The  values  of  unbalanced  DC  shown  will  effect  approx.mately  1.5  OB  loss  at  30  cycles. 

*  Comparison  of  hum  balanced  unit  with  shielding  to  normal  uncased  type.  Q  Multiple  alloy  magnetic  shield, 
t  6  MW  as  ODB  reference. 
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RADAR  AIDS  LOGISTICS — Civilion  Signal  Corps  repoirmon  adjusts  antenna  of  pilot's  rador  on  new  Army  logistical 
support  vessel  for  supplying  overseas  installations  having  shallow  harbors  (see  p  2()B) . COVER 

FIGURES  OF  THE  MONTH,  includes  Electronic  Output  Index,  a  business  barometer  for  management . 


INDUSTRY  REPORT,  top-level  news,  trends  and  market  interpretations . 

PORTABLE  MICROWAVE  FOR  ALLIED  FORCES  IN  EUROPE,  by  M.  G.  Staton. 


RECENT  DEVELOPMENTS  IN  IGNITRONS,  by  G.  M.  Zins. 


FOR  DESIGN  ENGINEERS  .  .  .  THE  NTSC  COLOR  TELEVISION  STANDARDS,  by  Donald  G.  Fink. 


FUSED-QUARTZ  ULTRASONIC  DELAY-LINE  MEMORY,  by  D.  A.  Spaerii,  T.  F.  Rogers  and  S.  J.  Johnson. 


PRESS  CONTROL  SPEEDS  AUTO  BODY  PRODUCTION,  by  Anthony  P.  DiVincenso  and  Charles  E.  Robinson. . 


CONELRAD  SWITCHER  FOR  SEQUENTIAL  MODE,  by  N.  J.  Thompson 


MECHANIZED  PRODUCTION  OF  ELECTRONIC  EQUIPMENT,  by  R.  L.  Henry  and  C.  C.  Rayburn. 


MODIFIED  PREAMPLIFIER  IMPROVES  MOVIE  TELECASTS,  by  K.  B.  Benson. 


MAGNETIC-CONVERTER  D-C  AMPLIFIER,  by  William  A.  Rote 


MONITOR  FOR  AUTOMATIC  PILOTS,  by  John  J.  Hess,  Jr . 

COMPUTER  MEMORY  USES  CONVENTIONAL  C-R  TUBES,  by  A.  W.  Holt  and  W.  W.  Davis. 


SIGNAL  COMPARATOR,  by  Ralph  Zito,  Jr. 


SWITCHING  CIRCUITS  USING  THE  TRANSISTOR,  by  Abraham  Coblenz  and  Harry  L.  Owens. 


SINGLE-FREQUENCY  HARMONIC  ANALYZER,  by  Jesse  B.  Sherman 


SOUND-PROJECTOR  AMPLIFIER  FOR  16-MM  MOTION  PICTURES,  by  J.  A.  Rodgers. 


PRECISION  MEASUREMENT  OF  WAVEGUIDE  ATTENUATION,  by  Joseph  H.  Vogelman. 


AUDIO  NOMOGRAPHS  (Reference  Sheet),  by  Joseph  F.  Sodaro 
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250VA  and  1000VA  capacity 

to  400 


accurate  control  of  frequency  | 
accurate  control  of  voltage 
good  wave  shape 
portable 

no  special  wiring  or  installation! 


60^  to  60~or  6i 
accuracy  to  ±0.01% 


SPECIFICATIONS 


FCD2S0 


FCD1000 


FC1000 


9S-130VAC,  }0.  50-60-  308  or  230VAC, 
_ ]0.  50-60- 


Input  voltago 


208  or  230VAC 
10,  50-60- 


115VAC,  10,  adjustobl*  botwoon  11 0*1 20  volti 


Output  voltage 


OO  —  ,  adjuttoblo 
botwoan  45  and  65 


Output  Froquoncy 


adjuttoblo 


adjuttoblo 


±10% 


Output  voltogo 
rogulotion 


Output  froquoncy 
rogulotion 


±1.0%  in  ttondord  niodolt;  ±0.01%  with  auxiliary  froquoncy 
ttondord  (output  froquoncy  it  fixod  whon  uting  frequency  ttondord) 

3s6vA  ^  I  ido^A  ^  ]  1000VA 


load  range 


P.  F.  ronge 


Down  to  0.7  F 


0.25  tecondt 


Envelope  modulation 


These  industrial  and  laboratory  frequency  changers  resulted  from  contracts  for  precision  invert¬ 
ers.  They  should  prove  useful  for  testing  components  or  complete  instruments  that  must  operate 
over  variable  frequency  conditions.  They  can  also  be  used  as  sources  for  precision  60  or 
400 for  timing  applications,  or  used  with  servo  and/or  gyro  motors  in  design  work. 

Sorensen  electronic  frequency  changers  are  also  being  used  with  field  equipment  such  as  geo¬ 
physical  vans,  where  motor  generator  set  frequency  control  is  often  inadequate.  Another  use 
will  be  for  checking  equipment  designed  for  50 (foreign)  usage;  conversely,  the  same 
instrument  can  be  used  to  convert  50  line  to  60  source. 


Electronic  frequency  changers  of  other  ratings  are  now  in  design.  We  shall  be  happy  to  send 
further  information,  or  to  correspond  with  you  concerning  your  individual  requirements. 
Address  Sorensen  &  Co.,  Inc.,  375  Fairfield  Avenue,  Stamford,  Conn.  In  Europe,  write  directly 
to  Sorensen  A.G.,  Garteiystfasse  26,  Zurich  2,  Switzerland. 


Wont  mort  informatioo?  Us*  post  cord  on  lost  page. 


December,  1953  —  ELECTRONICS 


All  the  world^s  weather 
on  an  18"  Facsimile  Receiver 

The  D'649  18"  Mufax  Chart  Recorder  offers  the  most  convenient  method  yet  devised  of 
receiving  facsimile  weather  maps  transmitted  by  radio  or  landline.  It  can  be  used  side  by  side 
with  American  equipment  on  existing  systems;  alternatively,  a  private  network  can  be  set  up  by 
using  it  in  conjunction  with  the  D'658  18"  Mufax  Chart  Transmitter.  Recording  is  on  inexpensive 
Mufax  paper  supplied  in  100-foot  rolls,  enabling  the  recorder  to  operate  unattended  for  days  at 
a  time.  The  transmitted  map,  measuring  16"  x  22",  is  received  full  size,  and  can  be  examined 
while  recording  is  still  taking  place.  Picture  quality  is  better  than  that  obtainable  by  any 
other  direct  recording  system,  even  when  using  the  double  speed  facility  which  is  exclusive  to 
Mufax  equipment.  The  record,  which  is  black  on  white,  is  instantly  visible  and  requires  no 
processing.  No  other  system  can  offer  these  advantages — write  now  for  full  descriptive  literature. 

NUIRHEAD  &  CO.  LIMITED  •  BECKENHAM  •  KENT  •  ENGLAND 

ELECTRONICS  —  December,  1953  ^  Wont  mof#  informatioii?  Um  post  cord  m  lost  pa«c.  3 


THE  D-649  18"  MUFAX  CHART  RECORDER 
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Year 

Previous 

Latest 

Year 

Previous 

Latest 

Ago 

Month 

Month 

Ago 

Month 

Month 

RECEIVER 

TV  AUDIENCE 

PRODUCTION 

(Source:  NBC  Research  Dept.) 

Oct  '52  Sept.  '53 

Oct.  '53 

(Source;  RETMA) 

Sept.  '52 

Aug.  '53 

Sept.  53 

Sets  in  Use-total  18,711,800  25,233,000 

25,690,000 

Television  sets . 

755,665 

603,760 

770,085 

Home  sets  . 

Clock  Radios . 

324,786 

183,496 

299,939 

169,301 

529,427 

182,417 

BROADCAST  STATIONS 

Portable  sets . 

126,666 

145,460 

147,355 

(Source:  FCC) 

Oct.  '52  Sept.  '53 

Oct.  '53 

Auto  sets  . 

230,706 

376,937 

357,326 

TV  Stations  on  Air .  . 

114 

288 

315 

TV  Stns  CPs-not  on  air  * 

77 

246 

230 

• 

TV  Stns-Applications 

840 

415 

424 

RECEIVER  SALES 

AM  Stations  on  Air  . . . 

AM  Stns  CPs-not  on  air 

2,368 

138 

2,488 

113 

2,497 

106 

(Source:  RETMA) 

Sept  '52 

Aug.  '53 

Sept.  '53 

AM  Stns— Applications 

255 

183 

187 

Television  sets,  units. . . 

875,290 

430,101 

753,953 

FM  Stations  on  Air . . . 

624 

571 

566 

Radio  sets  (except  auto) 

892,761 

491,431 

650,898 

FM  Stns  CPs-not  on  air 

17 

21 

20 

FM  Stns— Applications 

8 

5 

5 

1  RECEIVING  TUBE  SALES 

COMMUNICATION  AUTHORIZATIONS 

(Source:  RETMA) 

Sept.  '52 

Aug.  '53 

Sept.  '53 

(Source:  FCC) 

Sept.  '52 

Aug.  '53 

Sept.  '53 

Receiv.  tubes,  total  units 

34,196,286 

38,600,494 

38,929,539 

Aeronautical  . 

34,462 

41,541 

42,427 

Receiving  tubes,  new  sets 

23,826,408 

25,837,055 

25,277,061 

Marine  . 

37,437 

42,578 

42,931 

Rec  tubes,  replacement 

7,435,333 

10,460,032 

10,923,386 

Police,  fire,  etc . 

11,615 

13,966 

14,094 

Receiving  tubes,  gov't. 

2,032,539 

560,565 

720,081 

Industrial . 

14,761 

18,364 

18,868 

Receiving  tubes,  export 

902,006 

1,742,842 

2,009,011 

Land  Transportation  . . 

5,250 

6,148 

6,201 

Picture  tubes,  to  mfrs. 

640,793 

704,495 

685,666 

Amateur  . 

116,629 

113,341 

113,909 

Citiiens  Radio . 

1,767 

3,937 

3,987 

Disaster  . 

80 

251 

251 

SEMICONDUCTOR  SALES 

Experimental . 

Common  carrier . 

282 

1,026 

469 

1,287 

476 

1,327 

(Source:  RETMA) 

Sept  '52 

Aug.  '53 

Sept.  '53 

Germanium  Diodes 

836,334 

870,555 

EMPLOYMENT  AND 

PAYROLLS 

(Source:  Bur.  Labor  Statistics) 

Aug.  '52 

July '53 

Aug  '53 

Prod,  workers,  comm,  equip. 

280,300 

390,400-r 

404,900 

* 

Year 

Av.  wkly.  earnings,  comm. 

$66.54 

$65  67 

$68  23 

INDUSTRIAL 

Previous 

Latest 

Av.  wkly.  earnings,  radio 

$63.11 

$63.67 

$6569 

Ago 

Quarter 

Quorter 

Av.  weekly  hours,  comm. 

41.2 

41.4  -r 

410 

TUBE  SALES 

(Source:  NEMA) 

2nd  '52 

1st  '53 

2nd '53 

Av.  weekly  hours,  radio 

40.9 

39.3 

40.3 

Vacuum  (non-receiving) 

$12,110,000 

$11,340,000 

$10,400,000 

STOCK  PRICE  AVERAGES 

Gas  or  vapor . 

Phototubes  . 

$3,150,000 

$480,000 

$3,140,000 

$930,000 

$3,300,000 

$700,000 

(Source;  Standard  and  Poor's) 

Oct.  52  Sept.  '53 

Oct.  '53 

Magnetrons  and  velocity 

Radio— TV  &  Electronics 

310.9 

265.5 

2721 

modulation  tubes  . . 

$9,830,000 

$10,070,000 

$10,500,000 

Radio  Broadcasters .... 

288.1 

263.1 

272.2 

Gaps  and  T/R  boxes  . . . 

$2,140,000 

$2,050,000 

$1,700,000 

p— provisional;  r— revised 

TOTALS  FOR  THE  FIRST  NINE  MONTHS  \ 

FIGURES  OF  THE  YEAR 

1952  Total 

1952 

1953 

Percent  Change 

Television  seF  production 

6,096,279 

3,670,590 

5,524,370 

-F-50.5 

Radio  set  production 

10,934,872 

7,528,412 

10,149,163 

.  +34.8 

Television  set  soles 

6,144,990 

3,444,674 

4,300,360 

-1-24.8 

Radio  set  soles  (except  auto) 

6,878,547 

4,296,982 

4,526,186 

+  05.3 

Receiving  tube  soles 

368,519,243 

245,689,629 

347,152,450 

+  41.2 

CotFiode-roy  tube  soles 

6,120,292 

3,120,332 

5,928,802 

-1-90.0 
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SIGNATURE  of  branch  depositor  is  recorded  in  bank's  main  office  by  wired 
outogroph  system.  Tv  and  intercom  give  occess  to  main  office  records  os  .  .  . 


Electronic  Bank  Cuts  Space  and  Costs 


Color  Video  Tape 
Recording  Achieved 

Television  tape  recording  in  color 
as  well  as  in  black-and-white  has 
been  accomplished  by  RCA,  accord¬ 
ing  to  an  announcement  made  in 
November  by  Brig.  Gen.  Sarnoff. 
On  Dec.  1,  1953,  RCA  will  demon¬ 
strate  at  the  Princeton,  N.  J.  I.*b- 
oratories  the  present  status  of  tape¬ 
recording  of  television  pictures 
both  in  black-and-white  and  in 
color.  For  recording  the  wide-fre- 
quency  range  of  the  video  signal 
the  iron-oxide  plastic  tape  is  a  half 
inch  wide.  It  travels  at  a  speed  of 
approximately  200  feet  per  second. 

Power  Transistor 
Produces  20  Watts 

Exceeding  previous  power  levels 
by  about  100  times,  a  new  transistor 
represents  a  significant  advance. 

The  unit,  shown  in  the  photo¬ 
graph,  is  a  diffused-junction  ger¬ 
manium  transistor  hermetically 
sealed  in  gla.ss  and  metal  and  fitted 
with  a  screw  mounting  that  permits 
solid  connection  of  the  metal  can 
to  a  chassis  or  other  support  for 
c(X)ling  by  conduction. 

At  present  only  enough  of  the 
20-watt  units  are  being  produced 
by  Minneapolis-Honeywell  Regula¬ 
tor  Co.  to  meet  its  needs  for  air¬ 
craft  fuel  gages,  but  .some  may  be 
made  available  for  commercial  use. 


Conduction-cooled  20-watf  transistor 


Connected  to  the  accounting  rec¬ 
ords  of  the  main  office  by  coaxial¬ 
line  television,  wired  autograph  and 
an  intercom  system,  a  new  branch 
of  the  New  York  Savings  Bank 
is  capable  of  handling  twice  as 
many  depositors  in  half  the  floor 
space  usually  required. 

In  addition,  operating  costs  are 
estimated  to  be  about  25  percent 
lower  than  for  conventional  bank¬ 
ing  methods.  This  .saving  is  ba.sed 
on  deposits  of  $25  million,  but  the 
new  office  can  handle  up  to  $50 
million  in  deposits  with  no  increase 
in  equipment  or  staff. 

^Equipment — The  closed-circuit 
tv  system,  installed  by  Telescreen 
Corp.,  is  similar  to  the  set  up  in¬ 
stalled  in  the  main  office  earlier 


this  year  (  Electronics,  p  29,  May 
1953). 

An  intercom  unit  is  used  by  the 
teller  to  identify  the  account  to 
the  main  office  two  miles  away.  The 
IBM  account  card  is  placed  in  front 
of  a  tv  camera  in  the  accounting 
department.  The  teller  can  then 
verify  the  account  balance  and  sig¬ 
nature  on  a  tv  screen  mounted  in 
his  table. 

The  new-accounts  department  has 
a  wired  autograph  system  in  addi¬ 
tion  to  a  tv  and  intercom  unit.  This 
permits  immediate  recording  of  the 
new'  depositor's  signature  at  the 
main  office. 

Use  of  the  centralized  account¬ 
ing  system  relieves  the  tellers  of 
the  after-banking-hours  job  of  com¬ 
puting  interest  and  filing  ledger 
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Color  TV  Timetable 


Broadcasters,  engineers,  set 
manufacturers,  with  notable 
exception  of  the  public,  seem 
to  be  sitting  on  edge  of  their 
chairs  ...  all  agree  FCC  will 
release  color  soon  .  .  .  cer¬ 
tainly  by  year’s  end  . . .  maybe 
Ijefore  Christmas  .  .  . 

•  •  • 

First  coast-to-coast  demon¬ 
stration  shows  how  well 
the  system  can  work . . .  points 
up  economic  fact . . .  one  color 
studio  can  serve  all  stations 
of  a  network  until  system 
takes  hold  .  .  . 

•  •  • 

Engineers  who  say  they 
know  predict  rash  of  color 
demonstrations  across  the 
country  around  first  of  De¬ 
cember  .  .  .  they  say  signals 
from  coaxial  cable  will  be  fed 
into  receivers  now  being 


rushed  to  completion  .  .  . 

•  •  • 

Receiver  manufacturers 
anxious  to  put  best  color  foot 
forward  but  not  kill  off  sales 
of  monochrome  .  .  .  one  big 
company  running  advertising 
solicits  names  for  advance 
orders  .  .  .  pitches  hard  for 
big-screen  black-and-white  . . . 

•  •  • 

Even  amateur  publications 
take  color  tv  very  seriously 
.  .  .  one  good  reason  .  .  .  color 
information  is  sent  on  fre¬ 
quency  spang  in  an  amateur 
band  .  .  .  NTSC  tests  show 
good  receivers  probably  will 
not  be  affected  .  .  . 

Production  men  who  will 
talk  agree  that  color  sets 
won’t  roll  in  any  quantity  for 
several  months  .  .  .  middle  of 
April  looks  possible  .  .  . 


cards.  This  permits  the  bank  to 
extend  banking  hours  without  in¬ 
creasing  working  hours. 

^British  Use — Banks  in  England 
also  look  to  electronics  to  handle 
routine  accounting  and  communica¬ 
tion  jobs.  A  series  of  articles  in 
The  Banker,  discusses  the  problems 
and  possibilities  of  electronic  bank¬ 
ing.  Use  of  magnetic  memories, 
teleprinters  and  other  electronic 
gear  in  a  centralized  banking  sys¬ 
tem  is  felt  to  be  highly  practical, 
but  requires  development  of  spe¬ 
cialized  units  suited  to  the  amount 
and  type  of  work  handled  in  the 
bank. 

The  articles  mention  a  tv  link 
that  has  been  used  to  connect  a 
bank’s  main  office  in  Whitehall  with 
a  ledger  office  twenty  miles  away  in 
the  suburbs. 

Industrial  Control 
Applications  Increase 

Wartime  gadgeteering  grows 
into  multi-million-dollar 
business  serving  many  groups 

Electron  tubes  are  by  no  mean.s 
newcomers  to  industry.  In  1930, 
subscribers  to  Electronics  read 
about  tubes  that  counted  red-hot 
ingots,  controlled  flying  shears  in 
bar  mills  and  gaged  the  thickness 
of  paper  during  its  manufacture. 
However,  these  early  applications 
were  usually  experimental;  use  o^ 
electronics  in  industry  was  the 
exception  rather  than  the  rule. 

The  exacting  requirements  of 
World  War  II  munitions’  produc¬ 
tion  to  a  large  extent  overcame  the 
industrialist’s  hesitancy  to  entrust 
his  operations  to  a  device  as  seem¬ 
ingly  fragile  as  the  electron  tube 
was  thought  to  be. 

►  F'orecast— in  wartime  industrial 
applications,  tubes  proved  useful 
and,  when  industry  reconverted, 
the  demand  for  control  devices  soon 
exceeded  the  gadgeteer’s  ability  to 
produce. 

By  1947,  -many  manufactur¬ 
ers  were  active  in  the  industrial- 
control  field.  By  1951,  a  variety  of 


packaged  control  components  was 
commonly  available. 

Electronics  now  has  a  multi- 
million-dollar  share  of  the  indus¬ 
trial-control  business.  Sales  of  con¬ 
trol  equipment  are  boosted  by  new 
plant  construction  but  are  not  pre¬ 
dicated  exclusively  on  it  since  new 
applications  appear  each  time  a 
production  line  is  set  up.  Nor  does 
widening  use  of  electronic  equip¬ 
ment  mean  a  decline  in  the  use  of 
pneumatic,  hydraulic  or  mechanical 
systems;  it  reflects,  rather,  a  broad 
trend  toward  all  types  of  automatic 
devices  for  routine  decision-making 
in  industry. 

►  Industries  Served — Large  user  of 
electronic  control  is  the  metal  trade, 
where  tubes  control  bdth  the  work¬ 
ing  and  processing  of  metal  and 
fabrication  of  parts,  especially  in 
the  aircraft  and  automotive  in¬ 
dustries.  A  new  magnetic-tape  play¬ 
back  control  developed  by  GE  for 
machine-builder  Giddings  and 
Lewis  runs  a  milling  machine  mak¬ 


ing  jet-aircraft  skin  structures. 

Another  jwpular  use  of  electronic 
control  equipment  is  in  the  paper 
industry.  In  food  processing, 
millions  are  saved  annually  by  elec¬ 
tronic  machines  that  weigh  and 
count  automatically.  Previously 
packers  chose  to  err  on  the  over¬ 
weight  side  to  avoid  lawsuits.  Elec¬ 
trical  manufacturers  u.se  electronic 
devices  to  control  such  things  as 
wire  and  cable  making  and  manu¬ 
facture  of  induction  motors. 

►  What  They  Do— Specific  jobs 
done  by  control  units  include: 
timing,  sorting,  gaging,  detecting 
limits  for  size  or  registry  control, 
positioning  and  speed  control. 

A  control  system  includes  a  sen¬ 
sing  element,  discriminator,  ampli¬ 
fier  and  actuator.  The  sensing  ele¬ 
ment  responds  to  changes  in  temp¬ 
erature,  pressure,  speed,  radiation, 
field  strength,  voltage  or  current. 
The  discriminator  then  determines 
what  kind  or  control  must  be  ap- 
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Specify  Quality*tested  SYLVANIA  COMPUTER 
CRYSTALS  and  TRANSISTORS 


LIGHTING  •  RADIO 
ELECTRONICS  •  TELEVISION 


I*  Conodo:  Sylvonlo  Electric  IConodal  Ltd. 
IMIverilty  Tower  Bldg.,  St.  Cotherlee  Street 
Btontreol,  P.  Q. 
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WoMt  mere  mfermgtioii?  Um  post  cord  eii  lost  p«9e. 


Sylvania  now  offers  nine  crystals  and  transistors 
for  your  computer  applications. 

Four  are  hermetically-sealed,  point-contact  and  junction 
transistors.  These  include:  the  triodes  2N32,  2N34,  and  the 
new  2N35,  and  the  recently  announced  3N21  tetrode. 

In  addition  there  are  five  sealed-in-glass  crystals  designed 
specifically  for  computer  application:  the  INI  11,  INI  12,  1N113, 

INI  14,  and  the  1N115.  These  diodes  are  dynamically  tested  at  55®C. 
. . .  one  of  the  many  tests  to  assure  long  and  stable  operating  life. 

Since  Sylvania  introduced  the  first  germanium  diode  in  1945, 
a  major  portion  of  our  effort  has  been  in  the  computer  field, 
both  in  the  design  and  development  of  computer  components, 
and  the  manufacture  of  complete  computing  systems.  One  more 
reason  why  it  pays  to  specify  Sylvania.  For  full  details  write  to: 
Sylvania  Electric  Products  Inc.,  Dept.  3E-1012, 

1740  Broadway,  New  York  19,  N.  Y. 


SHOWING  THE  NEW 
SYLVANIA  POINT-CONTACT 
TRANSISTOR  (ACTUAL  SIZE) 


plied  to  achieve  the  desired  result. 
The  amplified  control  signal  drives 
the  actuator,  which  may  be  a  relay, 
motor,  synchro  or  amplidyne. 


U.S.  Sets  Limits  On 
Transistor  Orders 

Defense  orders  are  regulated 
so  manufacturers  can  accept 
more  commercial  business 


age  of  his  production  schedule  for 
any  one  month  at  any  one  producing 
unit,  or  the  set  precentages  of  his 
average  monthly  base  period  ship¬ 
ments,  whichever  is  greater. 

If  a  defense  rated  order  for  the 
transistors  and  crystal  diodes  cov¬ 
ered  by  order  M-17  cannot  be 
placed,  a  request  for  assistance  may 
be  filed  with  the  Electronics  Divi¬ 
sion  of  BDSA,  specifying  the  manu¬ 
facturer  who  declined  the  order. 
The  applicant  will  then  be  assisted 
by  BDSA  in  locating  sources  of 


supply  for  the  components. 

►  Rejects — The  transistors  and 
crystal  diodes  covered  by  this  re¬ 
vision  are  in  the  production  de¬ 
velopment  stage.  Production  of 
most  types  is  on  a  pilot  plant  basis, 
and  some  are  still  produced  in  lab¬ 
oratories.  The  shrinkage  in  many 
types,  according  to  BDSA,  runs 
regularly  as  high  as  98  percent, 
which  makes  it  difficult  for  a  manu¬ 
facturer  to  accept  orders  for  future 
delivery  of  the  items. 


Limitations  have  been  established 
by  the  new  Business  and  Defense 
Services  Administration  on  the 
amount  of  defense  orders  for  tran¬ 
sistors  and  crystal  diodes  that  elec¬ 
tronic  manufacturers  must  accept. 

The  move,  in  the  form  of  an 
amendment  to  BDSA  order  M-17 
(formerly  NPA  order  M-17),  was 
made  because  of  inability  of  several 
manufacturers  to  supply  certain 
types  of  these  components  to  com¬ 
mercial  users  for  experimental  and 
development  use.  Government  offic¬ 
ials  believe  the  development  of  new 
circuitry  for  transistors  can  be  ac¬ 
complished  best  by  making  them 
available  to  commercial  users. 

►  Percentages — The  amendment 
provides  that  where  a  type  of  tran¬ 
sistor  or  crystal  diode  is  produced 
by  only  one  company,  that  company 
need  not  accept  defense  orders  in 
excess  of  50  percent  of  its  output 
of  that  type  unless  specifically  di¬ 
rected  by  BDSA.  Required  accept¬ 
ance  of  defense  rated  orders  for 
types  of  transistors  or  crystal  di¬ 
odes  produced  by  more  than  one 
company  is  25  percent. 

Electron  tube  percentage  limita¬ 
tions  remain  the  same  under  the 
new  revision  of  order  M-17.  For 
electron  tubes  produced  by  only  one 
company  the  limitation  is  50  per¬ 
cent.  For  those  produced  by  more 
than  one  manufacturer,  the  limit  is 
26  percent. 

►  Delivery — The  new  order  retains 
the  provision  that,  unless  specific¬ 
ally  directed  to  do  so  by  BDSA,  no 
manufacturer  will  be  required  to 
deliver  more  than  the  set  percent- 


Electronic  Firms  Keep  Expanding 


Outlays  for  new  plant  and 
equipment  increased  and  are 
seen  going  higher 

Communications  equipment  manu¬ 
facturers  have  spent  record 
amounts  for  capital  expenditures 
during  the  past  few  years  and  they 
expect  to  spend  even  more  in  the 
future. 

Total  expenditures  for  new  plant 
and  equipment  have  increased  by 
larger  amounts  every  year  since 
1949.  In  1952,  spending  reached 
a  total  of  $131.1  million,  a  $25.1 
million  increase .  over  1951’s  total, 
for  the  largest  expenditure  in  the 
period. 

^Breakdown — As  indicated  in  the 
chart,  the  largest  part  of  total  capi¬ 
tal  outlays  has  been  for  new  ma¬ 
chinery  and  equipment.  Since  1949 
cost  for  equipment  has  accounted 
for  an  average  of  68  percent  of  total 
expansion  investment.  The  re¬ 
mainder  has  been  for  new  struc¬ 
tures  and  additions  to  plants. 

Despite  the  large  investment  in 
machinery,  as  represented  by  com¬ 
munications  equipment  manufac¬ 
turers,  an  industry-wide  survey  by 
the  American  Society  of  Tool  Engi¬ 
neers  indicates  that  28  percent  of 
all  present  production  equipment 
and  manufacturing  processes  are 
already  obsolete  or  inadequate. 

►  Future — According  to  the  U.  S. 
Department  of  Commerce,  new 


COMMUNICATIONS  EQUIPMENT  FIRM'S 

NEW  PLANT  a  EQUIPMENT  SPENDING 


plant  and  equipment  expenditures 
in  electrical  manufacturing  for 
1963,  including  communications 
equipment  manufacturing,  will  total 
approximately  $463  million,  an  in¬ 
crease  of  $87  million  over  last  years 
total  of  $376  million. 

►  Survey — For  1954,  a  10-percent 
increase  in  spending  is  planned  by 
electrical  machinery  manufactur¬ 
ers,  according  to  a  preliminary 
survey  of  manufacturing  com¬ 
panies  made  by  the  McGraw-Hill 
Department  of  Economics.  This 
will  bring  next  year’s  spending 
to  a  record  total  of  $512  million. 

For  all  manufacturing  industries, 
an  8-percent  decrease  in  new  plant 
and  equipment  investment  is  ex¬ 
pected  for  1964.  This  decline,  ac- 

(Continued  on  page  10) 
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high-current,  heevy-duty  cepecitors  for  r-fl  noise  suppression 


Now  you  can  get  a  cally  effective  r-f  noise  suppression 
capacitor  for  use  in  h  igh-current,  heavy-duty  applications. 

Originally  developed  for  115/250  volt  a-c  lines  in 
mobile  military  pov  cr  units,  these  new  Sprague  Type 
112P  Thru-Pass  capicitors  have  now  been  released  for 
general  use. 

The  entire  shell  o '  these  capacitors  is  threaded  except 
for  two  straddle  mil  ed  flats.  When  mounted  in  a  flatted 
circular  hole  in  a  chassis  or  bulkhead  wall,  they  will  not 
rotate  and  loosen  i  ndcr  vibration.  There  is  always  a 
noise-leakproof  closed  path  encircling  the  feed-thru  con¬ 
ductor  so  that  the  th(  orctical  effectiveness  of  these  capaci¬ 
tors  is  realized  in  actual  practice. 

The  typical  insertion  loss  curves  for  sub-miniature 
Thru-Pass  units  shii^n  in  Bulletin  215  are  also  represen¬ 
tative  of  these  largei  capacitors.  Other  characteristics  are 
fully  described  in  Engineering 
Bulletin  No.  2l6,  Write  to 
Sprague  Company, 

35  Marshall  Street,  North 
Adams,  Massachusetts. 


50  ampere 

Vitamin  Impregnated 


Sprague,  an  raguacf,  will 
provide  you  with  ceeiplele  op- 
plicatien  engineering  tervice  for 
eplimum  retuitt  in  the  u»e  ef  ra¬ 
dio  noite  tupprettion  capacitert. 


EXPORT  FOR  THE  AMERICASt  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD.,  NORTH  ADAMS,  MASS.  CABLEi  SPREXINT 
ELECTRONICS  —  December,  1953  Want  mere  informatien?  Um  poet  card  on  letl  page.  y 
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cording  to  the  survey,  is  mostly  re¬ 
lated  to  the  completion  of  defense 
expansion  programs  and  there  is 
no  evidence  of  widespread  cutbacks 
in  anticipation  of  a  business  reces¬ 
sion  in  1954. 


Mobile  Radio  Service 
Bursts  Seams 

Special  industrial,  land 
transportation  and  automobile 
emergency  changes  proposed 

Increasing  growth  in  the  mobile 
radio  services  has  put  pressure 
upon  FCC  to  provide  allocations 
for  broadened  categories  of  li¬ 
censees.  The  Commission  now 
proposes  to  change  its  rules,  but 
requests  comments  before  Feb.  5, 
1964  on  industrial  and  transporta¬ 
tion  licenses  and  before  Dec.  14, 
1953  on  automobile  emergency  as¬ 
signments. 

^Petroleum  Specialists — Hitherto 
excluded  or  limited  groups  to  be 
given  radio  service  are  such  petro¬ 
leum  industry  specialists  as  aci- 
dizers,  loggers  and  perforators. 

Agricultural  specialists  who 
spray  or  harvest  crops  will  be 
a.ssigned  channels.  Those  who 
service  and  repair  heavy  construc¬ 
tion  machinery  and  deliverers  and 
pourers  of  ready-mixed  concrete 
will  become  eligible. 

Professional  and  consulting  en¬ 
gineers  will  be  given  on-the-job 
communications. 


Speed  Meter  Checks  Jet  Landings 


Navy's  radar  speed  indicator 
enhances  operating  safety  of 
carrier-based  jet  aircraft 

Landing  jet-powered  aircraft 
aboard  U.  S.  Navy  aircraft  car¬ 
riers  is  a  risky  business.  Too  fast 
a  landing  speed  will  cause  the 
plane  to  overshoot  the  arresting 
cables  or  the  entire  deck  while  too 
slow  a  speed  will  cause  the  plane 
to  stall  in  midair,  plummeting  out 
of  control  into  the  sea.  Wind- 
speed  and  speed  of  the  carrier  help 
determine  proper  landing  speed. 

^Equipment — The  new  r-'dar 
speed  measuring  device  watches 


the  approach  of  the  plane  by 
microwave  radar.  Circuits  deter¬ 
mine  the  plane’s  true  speed  co¬ 
ordinating  approach  velocity, 
carrier  speed  and  windspeed. 
The  information  is  displayed  on 
a  low-mounted  meter  at  the  land¬ 
ing  signal  officer’s  post.  The  LSO  , 
then  wig-wags  orders  to  the  pilot 
either  guiding  him  in  for  a  land¬ 
ing  or  waving  him  off  for  another 
approach. 

The  equipment,  manufactured 
bv  Raytheon,  has  already  been  in¬ 
stalled  on  several  aircraft  car¬ 
riers  and  is  expected  to  have  an 
important  effect  on  all-weather 
carrier  flying. 


►  Motor  Carriers— A  new  service 
is  proposed  to  cover  use  of  radio 
in  the  operation  of  buses,  street 
cars  and  trucks.  Private  truckers, 
such  as  those  engaged  in  delivery 
of  fuel  oil  and  butane  gas,  will 
be  moved  into  a  so-called  Special 
Industrial  Radio  Service. 

Another  change  will  make  the 
frequencies  85.70  and  85.98  me 
available  to  garages  exclusively, 
while  452.55  and  457.55  me  will  be 
given  for  sole  use  by  auto  clubs. 

Any  service  now  in  operation 
that  may  be  adversely  affected  by 
the  proposed  changes  will  be  given 
an  amortization  period  of  five 
years  from  date  of  final  action. 


National  Business  Show 
Features  Electronics 

Manufacturers  displayed 
larger  lines  of  electronic  gear 
and  introduced  new  equipment 

Business  executives  looking  for 
new  ways  and  means  of  reducing 
clerical  costs  found  a  variety  of 
electronic  equipment  at  the  recent 
National  Business  Show  in  New 
York  City.  Electronic  manufactur¬ 
ers  displayed  computers,  electronic 
printing  devices,  dictation  equip¬ 


ment  and  intercom  systems. 

►  Computers — On  public  display  at 
the  show  for  the  first  time  was 
IBM’s  electronic  calculator,  type 
607,  a  triple-unit  computer  capable 
of  performing  and  checking  as 
many  as  14,000  computing  opera¬ 
tions  a  minute.  It  can  handle  in 
one  operation  calculations  that  pre¬ 
viously  required  several  machine 
operations. 

^Facsimile — Four  companies  dis¬ 
played  new  fax  equipment  with 
names  such  as  Stenafax,  Telefax, 

(Continued  on  page  14) 
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5TEATIT€ 


'.'i. 


ZIRCONITE 


CORDIERITE 


What  do  these  names  mean  to  yon? 

These  Ceniralab  Engineered  Ceramics  soive  eieclronie  and  ihdusiriai  production 
prohtems . . .  hotd  promise  0/  wonders  to  come! 


FOR  MORE  INFORMATION  ON  HOW  THESE  CENTRALAB  ENGINEERED  CERAMICS 


CAN  OFF«  YOU  BIG  SAVINGS, 


SEE  NEXT  TWO  PAGES 


If  your  product  requires 
you  can  make  it  better  with 


T HERE’S  a  Centralab  Ceramic  material  to  match  your  in¬ 
dividual  requirements  —  electrically  .  .  .  physically  .  .  . 
structurally.  These  materials  are  unique.  We  can  extrude, 
mold  or  press  them.  What’s  more,  Centralab  Ceramics  can  be 
worked  the  same  as  metal — drilled,  turned,  ground  or  tapped. 
In  addition,  they  can  jjc  metalized.  Every  Centralab  Ceramic 
has  some  of  the  properties  shown  above,  and  they  meet  all 


JAN-I-8  and  JAN-I-IO  specifications,  without  exception. 

Centralab  is  the  leader  in  ceramic  development  —  making 
fine  ceramics  since  1928.  Metalized  ceramic  material  for 
close  tolerance  application  was  a  CRL  first.  We  have  a  com¬ 
plete  staff  of  engineers,  physicists  and  chemists  ready  to  help 
you  develop  better  product  design  through  the  use  of  En¬ 
gineered  Ceramics.  Write  for  full  technical  details. 


any  of  these  properties, 
CRL  Engineered  Ceramics! 


Here  are  examples  of  special  Centralab  Ceramics  produced  for  structural, 

electrical  and  electronic  use 


Note  the  Standoffs  illustrated,  upper  center.  Specialty  items  include  forms  for  coils  Many  different  ferrous  and  non-ferrous  metals 

Made  to  government  specifications,  they  aie  and  various  electronic  components,  such  can  ^  applied  to  ceramic  bodies,  combining  the 

available  commercially  at  a  price  lower  than  as  variometer  rotor  and  stator  bars,  heater  desirable  properties  of  the  metal  plus  the  di- 

most  standard  units.  Note  the  many  types  of  coils,  etc.  Commercial  units  are  available  elearic  strength  and  other  unique  properties  of 

specialty  items.  in  Grade  L-3  and  L-6  Steatite  if  required.  ceramics. 

FULL  Centralab  design  and  production  facilities  qre  available  to  meet  your  exact  need 


Centralab  engineers  constantly  improve  CRL  Production  operations  —  including  mix-  There's  a  quality  inspection  for  Centralab  Ce- 

Ceramics  searching  for  new  ntaterials  .  .  .  devel-  ing,  molding,  drilling,  tapping  and  ramies  after  each  major  operation.  Modem 

oping  more  economics^  production  methods.  stamping  are  mechanized,  "niis  assures  methods  arc  used  to  insure  maintenance  of  un- 

Consult  Centralab  on  your  problems.  uniform  quality,  fast  operation,  low  costs.  usually  high  "Average  Quality  Level." 

Ceii^al^ 

A  Division  of  Globe-Union  Inc.  •  Milwaukee  1,  Wii 
In  Canada,  804  Mf.  Pleasant  Rd.,  Toronto  12,  Ont 


CfNTRALAB,  A  Division  of  Glebe-Unien  Iik. 
f14-L  East  Keefe  Avenue,  Mitwoukee  1,  Witcontln 

Please  send  me  full  technical  information 
on  Centralab  Engineered  Ceramics. 

Name . . . . 


Address... 

Gimpany 


■liiU 


Faxcoa  and  Electronic  Printer. 
With  the  exception  of  Telefax,  the 
systems  were  desigrned  for  use  in 
internal  office  copying  operations. 

^  Dictation  and  Intercoms — A 
large  amount  of  electronic  equip- 
menl  at  the  show  was  displayed 
by  manufacturers  of  dictation  and 
intercommunication  systems.  Com¬ 
pactness  seemed  to  keynote  new 
dictation  equipment  shown. 

Intercommunication  system  man¬ 
ufacturers  stressed  time  and  cost 
savings.  One  company  estimates 
that  inside  calls  average  three  out 
of  four  calls  on  business  switch¬ 
boards  and  concludes  that  intercom 
systems  can  pay  for  themselves  in 
two  to  three  years.  Home  intercom 
systems  were  also  shown  and  manu¬ 
facturers  predicted  that  the  home 
market  would  someday  be  as  big  as 
the  business  market. 


Industry  Awake  to  TV 
Interference  Problems 

Commissioner  George  E.  Sterling 
of  FCC  speaking  before  RETMA, 
RTMA  of  Canada  and  IRE  groups 
highlighted  the  problems  arising 
from  increased  use  of  the  radio 
frequency  spectrum — particularly 
radiation  hazards  in  color  and  uhf 
receivers.  He  reminded  manufac¬ 
turers  of  FCC’s  new  power  to  crack 
down  and  cited  an  instance  in 
which  the  manufacturer  of  indus¬ 
trial  heating  devices  radiating 
energy  was  issued  a  cease-and- 
desist  order. 


using  the  new  standard  i-f  by  l&te 
1953.  Oscillator  radiation  has  also 
been  severely  reduced. 

►  Amateur  TVI — Amateurs  are  be¬ 
ing  continually  alerted  through  the 
Anaerican  Radio  Relay  League  to 
television  interference  (tvi)  prob¬ 
lems.  This  is  particularly  impor¬ 
tant  because  the  color  subcarrier 
in  proposed  NTSC  standards  will 


be  3.579545  kc — at  the  low  end  of 
one  of  the  amateur  bands.  For 
proper  color  reception,  the  trans¬ 
mitter  must  not  vary  from  this 
more  than  0.1  cycle  per  second. 

Despite  the  Commissioner’s 
warnings,  his  speech  made  it  ap¬ 
parent  that  all  concerned  are 
aware  of  interference  problems 
and  are  taking  steps  to  eliminate 
the  sources. 


TRIPLE-INDICATION  depth-sounder  is  used  in 


Fish  Finder  Costing  One  Whale 


►  Receiver  Interference — During 
fiscal  1963,  FCC  received  22,264 
interference  complaints.  More 
than  12,600  resulted  from  spurious 
responses  of  broadcast  receivers, 
over  6,100  being  from  tv  receivers. 
Field  measurements  in  Portland. 
Ore.,  show  a  high  incidence  of 
interference  from  improperly  de¬ 
signed  uhf  receivers  or  converters. 
The  41.26-mc  intermediate  fre¬ 
quency  single-conversion  standard 
upon  which  FCC  based  its  alloca¬ 
tions  has  not  been  adhered  to, 
Commissioner  Sterling  pointed  out. 
However,  he  announced  that  25 
of  28  major  companies  will  be 


Ultrasonic  device  recently  demon¬ 
strated  by  engineers  of  Minnea- 
polis-Honeywell  enables  the  skip¬ 
per  of  a  fishing  craft  to  examine 
the  ocean  or  herbor  bottom,  navi¬ 
gate  in  bad  weather  with  the  help 
of  a  radar-like  underwater  beam 
or  find  schools  of  fish  that  may  be 
more  than  a  quarter  of  a  mile 
away. 

Although  depth-sounders  and 
sonar  underwater  locating  devices 
are  not  new,  the  so-called  Sea 
Scanar  is  a  modern  adaptation  in 
one  package.  Technically  it  com¬ 
prises  a  hull  unit  that  can  be 
raised  or  lowered  below  the  under¬ 


side  of  the  craft,  a  transceiver  and 
the  audio-visual  indicator  shown 
in  the  photograph. 

Indications  are:  an  audible  ping, 
an  oscilloscope  picture  of  inter¬ 
vening  layers  (.small  circle  at 
right)  and  a  ppi-type  presentation 
to  indicate  the  closest  solid  ob¬ 
stacle. 

►  Special  Features  —  The  ultra- 
.sonic  transducer  that  sends  out 
high-frequency  sound  impulses 
and  then  catches  their  echoes  from 
obstructions  can  be  pointed  down¬ 
wards  as  a  depth-sounder.  Or, 
with  the  -protective  covering  low- 

(CentiRiMd  OR  post  16) 
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SHOCK  -  VIBRATION  -  NOISE 


ISOLATION  NOTES 


These  NEW  Product  Bulletins  give  YOU 

COMPLETE  ENGINEERING  DATA 
on  ALL-METL  BARRYMOUNTS 


Here^s  what’s  in  them  for  YOU: 


1.  Transmissibility  rurvrK  showinfc 
prrformanre  under  test  conditions 
of  JAN-C172A. 

2.  Curves  showing  reduction  of  trans* 
mitted  acceleration  and  displace* 
ment. 

3.  Curves  showing  how  changes  in 
loading  affect  transmissihility  at 
resonance  and  natural  frequency 
for  vertical  motion. 

4.  Curves  showing  effect  of  high  and 
low  temperature  on  isolator  per¬ 
formance. 

These  are  the  first  really  comprehensive  bulletins  on  knitted-wire  vibration  isolators. 

To  get  your  FREE  copies,  ask  for  Barry  Product  Bulletins  534  and  536.  And,  if 

you  have  a  special  problem,  count  on  getting  the  right  answer  from  our  Field 

Engineering  Service. 


5.  Shock-characteristic  data,  includ¬ 
ing  curves  showing  vibration  iso¬ 
lation  after  I5g  shock  test. 

6.  Application  data,  including  curves 
tKat  show  you  how  to  choose  iso¬ 
lators  for  unsymmetrical  loads. 

7.  Dimensioned  drawings  of  unit 
isolators,  channel  pairs,  and 
mounting  bases. 

8.  Detailed  data  on  the  construction, 
operating  principle,  and  weights 
of  mounts  and  bases. 

9.  A  complete  list  of  load  ratings 
and  catalog  numbers  for  unit  iso¬ 
lators,  channel  pairs,  and  bases. 
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Weal  inert  infermatiee?  Um  post  card  as  tmt  poft. 
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ered  below  the  hull,  a  servomech¬ 
anism  turns  the  unit,  pointed  at 
right  angles,  now,  from  side  to 
side  as  desired. 

The  return  of  echoes  displayed 
upon  the  cathode-ray  screen  shows 
whether  the  obstacle  is  within 
1,600,  800  or  400  feet  and  exactly 


Transistor  Activity 

More  manufacturers  enter  the 
field  as  demand  in  overseas 
markets  heightens 

Reports  that  an  electronic  manu¬ 
facturer  abroad  plans  to  export 
transistors  to  the  U.  S.  in  the 
near  future  has  caused  electronic 
manufacturers  to  take  another  look 
at  the  status  of  transistor  develop¬ 
ments  overseas. 

►  Companies — As  far  as  can  be  de¬ 
termined,  there  are  13  manufactur¬ 
ers  in  foreign  countries  that  are 
actively  engaged  in  the  development 
and  manufacture  of  transistors. 
These  companies,  licensees  of  Bell 
basic  transistor  patents,  are  as 
follows : 


Comp»ii7  Country 

Atolieru  do  Conatructiona 

ISIectrlques  do  Charlorol . Belgium 

Automatio  Telophono  A  Electric.  .England 

Brltiah  Thompaon  Houaton . England 

Engllah  Electric  . England 

Ericaaon  . Sweden 

Pelten  A  Qulllcaume . Germany 

Ferranti  Electric . England 

Five  ITAT  aubaldlarlea. . England,  France 
Germany 

Northern  Electric . Canada 

Philipa  . England 

Pye . England 

Seimena  A  Halake . Germany 

Telefunken . Germany 


Four  more  major  foreign  com¬ 
panies  are  reported  as  planning  to 
enter  transistor  manufacturing  as 
soon  as  license  agreements  can  be 
completed. 

At  least  25  companies  abroad 
are  active  in  work  on  transistor 
applications  in  radio  and  tv  equip¬ 
ment. 

But,  as  far  as  can  be  determined, 
only  one  company  abroad,  Sei- 
mens  &  Halske  of  Germany,  has 
offered  transistors  on  a  regular 
combfiercial  basis.  The  other 
firms  are  reported  to  be  in 


how  far  away. 

The  rated  minimum  range  is 
5  feet.  Any  range  can  be  scanned 
180,  90  or  45  degrees. 

Cost  of  the  equipment  (but  not 
installed)  is  $4,900 — about  the 
price  of  one  whale  or  one  seine 
of  salmon. 


Abroad  Expands 

the  laboratory  or  pilot  plant  stage 
of  production. 

►  Demand — U.  S.  transistor  manu¬ 
facturers  say  they  have  had  a  sub¬ 
stantial  number  of  orders  from 
foreign  companies  for  transistors. 
Individual  orders  for  as  many  as 
50,000  units  have  been  received 
here.  Hearing  aid  companies  in 
England  and  Europe  are  especially 
interested  in  them  and  plan  use  in 
their  products  as  soon  as  sufficient 
quantities  are  available. 

Selective  Calling 
Cuts  Flying  Fatigue 

One  annoying  aspect  of  piloting  an 
aircraft  today  is  the  necessity  for 
continuous  monitoring  of  certain 
frequencies  to  intercept  messages 
directed  to  individual  planes.  A 
system  of  selective  calling  has 
been  developed  by  the  Pacific- 
Alaska  Division  of  Pan  American 
World  Airways  in  which  the  pilot 
answers  his  radio  as  he  would 
an.swer  his  home  telephone. 

Coded  signals  are  transmitted 
which  activate  decoders  in  each 
airplane  and  appropriate  signal¬ 
ling  devices.  A  calling  signal  con¬ 
sists  of  two  consecutive  tone  pulses 
of  two  tones  each  lasting  about 
0.76  second.  Up  to  1,200  different 
combinations  are  available  through 
the  system,  which  is  similar  to 
systems  now  in  use  by  many  police 
and  taxicab  communications  sys¬ 
tems.  The  Airlines  Electronic 
Engineering  Committee  has  ap¬ 
proved  specifications  for  the  se¬ 
lective  system. 


UHF  TV  Production 
Moves  Ahead  Faster 

Increasing  number  of  uhf  mar¬ 
kets  along  with  low  prices  and 
more  promotion  bolster  sales 

Television  receivers  with  uhf  fa¬ 
cilities  are  accounting  for  a  larger 
share  of  total  tv  production.  As 
shown  in  the  chart,  there  was  a 
total  of  919,902  uhf  sets  produced 
this  year  through  September,  over 
16  percent  of  total  tv  output. 
Monthly  production  for  1953 
through  June  averaged  about  110,- 
000  a  month.  Production  for  Sep¬ 
tember  reached  a  total  of  193,212, 
representing  over  21  percent  of  total 
uhf  production  for  the  period. 

►  Market — According  to  FCC  allo¬ 
cations,  there  will  be  uhf  in  nearly 
every  major  city  in  the  U.  S.  Most 
of  the  cities  with  a  100,000  popu¬ 
lation  and  many  of  the  areas  with 
600,000  population  will  have  uhf 
stations  only.  Massachusetts  will 
have  all  uhf  stations  except  in  Bos¬ 
ton.  New  Jersey  also  will  have  all 
uhf  stations  except  for  one  city. 
In  Pennsylvania,  New  York  and 
Vermont,  90  percent  of  the  tv  sta¬ 
tions  will  operate  in  the  uhf  band. 

►  Prices — There  are  indications 
that  uhf  receiver  prices  are  coming 
down.  Raytheon  recently  announced 
a  new  pricing  policy  that  re- 

(Continued  on  page  18) 
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•74  QU3  Maptw . .  .  now  enables  direct 
connection  of  any  G  R  Coaxial  Equipment 
to  the  antenna  system  for  measurements 
at  the  operating  frequency.  It  is  a  tapered 
unit  fitted  with  a  G-R  Type  874  Connector 
at  the  small  end ;  the  other  end  is  equipped 
with  standard  flanges  for  connection  to 
SO  ohm  u-h-f  transmission  tines.  Electri¬ 
cal  characteristics  are  excellent. 

Met  W 


G-R  now  makes  available  a  completely  integrated  system  for  measuring  the  elec¬ 
trical  uniformity  of  t-v  transmitting  antennas.  With  this  system,  VSWR  and 
impedance  of  v-h-f  and  u-h-f  antennas  can  be  determined  with  ease  and  to  the 
high  degree  of  accuracy  required  for  the  most  exacting  applications.  Antenna  manu¬ 
facturers  can  cut  testing  time.  Every  chief  engineer  can  now  periodically  check 
for  reflections  in  his  antenna  system  to  insure  proper  operation. 

This  equipment  is  compact,  lightweight,  and  has  superior  electrical  character¬ 
istics  —  it  is  easily  operate  and  completely  reliable  in  operation. 


m 


.  The  heart  of  the  system  is  the  versatile 
G-R  Type  1602-B  Admittance  Meter  ...  a 
direct-reading  null  device,  which  can  be  used 
to  match  a  load  to  a  line,  to  compare  directly 
the  impedance  of  one  component  or  line  to 
that  of  another,  and  to  measure  impedance 
or  VSWR.  Its  scales  are  direct  reading;  they 
are  independent  of  both  frequency  and  cali¬ 
bration  of  the  detector. 

Two  G-R  Unit  Oscillators,  with  wide- 
range  "butterfly”  tuning  units  and  double- 
shielded  construction,  provide  more  than 
adequate  power  for  sensitive  measurements. 
The  new  Type  1216-A  30  Me  I-F  Amplifier 
(with  built-in  attenuator)  is  used  as  the 
detector.  This  unit,  designed  specifically  for 
uhf  work,  has  a  gain  of  90  db  and  a  ^  Me 
bandwidth.  The  amplifier  power  supply  also 
furnishes  power  for  the  local  oscillator. 


A  new  and  important  development  which 
completes  the  link  between  measuring  sys¬ 
tem  and  t-v  transmission  line  is  the  recently 
announced  G-R  antenna  adaptor.  This  pre¬ 
cision-tooled  unit  is  available  in  two  types 
. . .  the  Type  874-QV2A  which  couples  from 
the  Type  874  connector  to  the  standard 
1  ^  inch,  51.5  ohm  v-h-f  transmission  line  . . . 
and  the  Type  874-QU3,  which  couples  to  the 
3)4  inch,  M.O  ohm  u-h-f  line.  These  elements 
are  silver-plated  for  minitium  loss  and  have 
excellent  electrical  characteristics  . . .  VSWR 
of  the  Type  874-QV2A  is  less  than  1.02  over 
the  complete  v-h-f  range  when  used  with  the 
Admittance  Meter  . . .  VSWR  of  the  Type 
874-QU3  is  better  than  1.03  to  9(X)  Me. 

Write  in  for  more  complete  information. 


GENERAL  RADIO  Company 


Admillma  M$Un  it  Caasial  Slnunlt  it  Dteadt  Capaalari 
it  Dttmdt  InduaUrM  it  Dteait  KaaUUrt  it  Dulartiam 
lltUri  it  rrtfatnef  MtUn  it  Frtqrnnet  Slandarda  it 
Imftdmnea  Bridfu  it  UodalaHn  MaUrt  it  OaeiUaUtn 
Variaet  it  Vifki  MtLtn  ir  UafakmmtUrt  it  iittor  CantrtU 
Ntit*  Miltrt  it  Nall  DaUtUrt  it  Fraeiaien  CapaeUora 
Palaa  Oanaralara  it  Sifnal  Oanaraltra  it  VitratM*  Uatara  it  Straboaeapu  it  Wma  FiUara 
U-H-F  tiaaaiarini  Mfmfmanl  it  V-T  VaUmaltra  it  Wmaa  Analfiart  it  PHmriaeapaa 
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duces  the  cost  differential  between 
straight  vhf  sets  and  all-channel 
receivers.  According  to  the  com¬ 
pany,  its  all-channel  receivers  were 
repriced  to  stimulate  activity  in 
large  metropolitan  areas  where  uhf 
sales  have  been  lagging  due  to  wide 
price  differentials.  Converter  prices 
seem  to  be  holding  steady  but  a 
few  new  models  have  been  an¬ 
nounced  recently  at  reduced  prices. 

►  Future — The  policies  of  tv  set 
companies  in  the  face  of  growing 
uhf  acceptance  are  seen  in  the  re¬ 
sults  of  a  survey  of  receiver  manu¬ 
facturers  made  for  ABC-TV  by  the 
American  Research  Bureau.  For 
five  manufacturers  reported  on,  uhf 
production  as  a  percentage  of  total 
tv  output  ranged  from  3  percent  to 
40  percent.  All  five  expect  to  raise 
uhf  production  in  1954  to  per¬ 
centages  ranging  from  60  percent 
to  nearly  100  percent  of  total  tv 
output. 

Broadcasters  are  also  planning 
ahead  and  a  number  of  stations 
recently  formed  the  Ultrahigh  Fre¬ 
quency  Association. 

Junction  Transistors 
Get  Frequency  Boost 

Tetrodes  and  other  special 
configurations  extend  useful 
range  to  radio  and  tv  i-f  region 

Though  differing  as  to  approach, 
several  major  producers  of  tran¬ 
sistors  appear  to  be  on  the  verge 
of  announcing  availability  of  high- 
frequency  transistors  for  use  in 
circuits  hitherto  considered  practi¬ 
cal  only  with  tubes  or  one-in-a- 
million  experimental  transistors. 

Recently  released  spec  sheets 
from  Germanium  Products  Corp. 
list  transistors  with  alpha  cutoff 
ratings  of  7  me  as  typical,  with 
useful  gains  at  25  me  readily  attain¬ 
able.  In  terms  of  transient  response, 
this  means  that  outputs  will  reach 
70  percent  of  final  value  within  a 
few  tenths  of  a  u,  sec  after  ap¬ 
plication  of  a  steep-front  input 
pulse. 

A  response  time  of  0.05  sec  has 
been  observed. 

These  are  conventional  grown- 
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junction  germanium  transistors. 

Some  further  frequency  in¬ 
creases  may  be  expected  through 
use  of  special  techniques  such 
as  extra  base-bias  leads  and  fat 
bases  with  carved  depressions 
for  bringing  alloyed  emitter  and 
collector  surfaces  close  together. 
Such  techniques  can  raise  alpha- 
cutoff  frequencies  by  as  much  as 


ten  times,  which  points  out  the 
possibility  of  100-mc  junction  tran¬ 
sistor  amplifiers. 

Rumors  of  commercial  radio  and 
tv  applications  are  plentiful.  Some 
of  the  more  reliable  of  these  in¬ 
dicate  use  by  several  companies  in 
portable  radios  plus  a  few  applica¬ 
tions  in  video  and  i-f  circuits  in 
next  year’s  tv  models. 


TV  Set  Makers  Bypass  Wood 


Wood  housings  are  giving  way 
to  plastics  and  metal  as  costs 
are  trimmed 

Big-screen  tv  sets  require  larger, 
more  costly  tv  cabinets.  Manufac¬ 
turers,  in  attempting  to  keep  big- 
screen  tv  set  prices  competitive, 
have  turned  to  materials  other  than 
wood  to  cut  costs  on  price  leader 
sets.  Statistics  recently  released 
by  the  Department  of  Commerce 
show  the  extent  of  the  change. 
Value  of  shipments  of  radio,  phono¬ 
graph  and  tv  wood  cabinets  totaled 
$133.2  million  in  1952,  a  decrease 
of  more  than  $10  million  from  the 
total  of  $143.9  million  in  1951.  In 
1950,  the  value  of  the.se  shipments 
was  $231.7  million. 

►  Plastic — Much  of  the  drop  in  the 
use  of  wood  in  tv  cabinets  has  been 
taken  up  by  plastic  materials.  The 
value  of  shipments  of  plastic  radio, 
phonograph  and  tv  cabinets  last 
year  was  $12.7  million  and  in  1951 
totaled  $13.5  million.  Practically 
all  table  model  radio  cabinets  are 
plastic  and  nearly  all  of  the  tv 
table  models  of  six  major  set  manu¬ 
facturers  use  the  material.  This 
year  one  company  introduced  an 
all-plastic  console  cabinet  for  one  of 
its  24-inch  sets. 

In  addition  to  all-plastic  cabinets, 
a  number  of  manufacturers  are  us¬ 
ing  leatherette  and  plastic  coatings. 
This  also  may  account  for  some  of 
tho  decline  in  the  value  of  wood 
shipments  since  less  costly  wood 
can  be  used  under  the  coverings. 

►  Metal — Television  cabinets  made 
of  metal  also  acount  for  some  of 
the  drop  in  wood  cabinet  shipments 
and  may  also  be  responsible  for  the 


slight  decline  in  plastic  cabinet 
shipments  of  last  year.  At  least 
five  major  manufacturers  use  metal 
in  nearly  all  of  their  tv  table  model 
housings.  Two  companies  make 
all-metal  console  tv  cabinets. 

RETMA  Group  Probes 
High-Fidelity  Standards 

Last  summer’s  flurry  of  excitement 
touched  off  by  rapid  expansion  of 
the  high-fidelity  audio  market 
brought  about  a  feeling  that  per¬ 
haps  the  Radio-Electronic-Televi¬ 
sion  Manufacturers’  Association 
should  look  into  the  matter  of 
establishing  standards  in  the  field. 

In  September,  the  marketing 
group  began  to  study  the  feasibility 
of  setting  minimum  engineering 
standards  for  high-fidelity  equip¬ 
ment.  Actual  work  devolved  upon 
SE-8,  an  engineering  committee  of 
the  sound-equipment  panel  whose 
previous  work  in  the  field  had  been 
in  standardizing  audio  components 
for  ease  of  interconnection. 

Nearly  50  manufacturers  of  audio 

(Continued  on  page  20) 
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for  Lowest  Microphonic  Noise  .  .  . 


use  RAYTHEON’S  CK6247 

Reliable  Subminioture  Triode 

NOT  MORE  THAN  1  MILLIVOLT  across  plot*  resistor  of  10,000  ohms 
with  applied  vibrational  acceleration  of  1 5  G  at  40  cycles  per  second 


This  extraordinarily  low  microphonic 
rating  is  10  times  better  than  the  next  low* 
est  (Raytheon’s  Type  CK5703WA)  —  20 
times  better  than  any  other  tube.  It  is  the  re* 
suit  of  Raytheon  exclusive,  advanced  de* 
sign,  not  matter  of  tube  selection.  It  is 
produced  under  the  same  controls  as  the 
other  Raytheon  Reliable  Subminiature 
Tubes,  including  complete  mechanical  tests, 

0  -K:; 


RAYTHEON 
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and  250°C  high  temperature  life  test. 

Already  designed  into  a  number  of  mili* 
tary  applications,  its  users  will  tell  you  it’s 
in  a  class  by  itself  for  keeping  out  noise  due 
to  vibration  and  shock.  You  can  use  it  freely 
in  noisy,  high  temperature  places  where  no 
previous  type  has  ever  been  satisfactory  even 
with  shock  mounts. 

AmpHflcatlon  Factor . 60 

Mutual  Conductanco . 2650  umhot 

Hootor . 6.3  voltS/  200  mo* 


RAYTHEON  MANUFACTURING  COM,PANY 


RAYTHEON  MAKfS  AU  THESE 
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equipment  including  eight  radio-tv 
setmakers  participated  in  the  com¬ 
mittee’s  work.  When  the  committee 
met  in  New  York  during  the  Audio 
Fair,  members  found  themselves  in 
substantial  agreement  on  perform¬ 
ance  standards  for  f-m  tuners, 
audio  amplifiers  and  tape  recorders. 
Performance  measurements  for 
phonograph  pickups  and  loudspeak¬ 
ers,  however,  provided  knotty  prob¬ 
lems. 

^Standards — The  engineering 
committeemen  met  with  their  op¬ 
posite  numbers  from  RETMA’s 
marketing  section  November  11  in 
Chicago’s  Palmer  House  intending 

Electronic  Foreign 

imports  continued  to  rise 
steadily  but  exports  dipped 
sharply  last  year 

Final  figures  compiled  by  the 
United  Nations  for  1952  U.  S.  im¬ 
ports  and  exports  of  electronic 
equipment  show  that  “wireless”  or 
electronic  imports  of  all  kinds  in¬ 
creased  to  $6.4  million  in  1952, 
exceeding  the  1951  total  by  $1.1 
million.  However,  as  is  shown  in 
the  chart,  the  import  increase  last 
year  was  the  smallest  of  the  past 
four  years. 

►  Exports — For  the  first  time  since 
1949,  electronic  exports  declined 
in  1952,  according  to  UN  valua¬ 
tion  figures  which  are  based  on 
fob  prices,  Jjoth  for  exports  and 
imports. 

Total  U.  S.  exports  last  year 
of  all  electronic  equipment,  rang¬ 
ing  from  complete  tv  sets  to 
resistors  and  capacitors,  reached 
a  value  of  $76.2  million  for  a  $17.4 
million  drop  from  1951’8  record 
total  of  $93.6  million. 

^Companies — Despite  the  drop  in 
export  trade  that  the  U.  S.  elec¬ 
tronic  industry  as  a  whole  ex¬ 
perienced  last  year,  it  is  still  big 
business  for  many  companies. 

For  example,  one  large  com¬ 
pany,  Westinghouse,  at  the  be¬ 
ginning  of  1953  had  377  distribu¬ 
tors  and  sales  representatives 


to  decide  the  feasibility  of  issuing 
performance  standards,  which  would 
necessarily  be  minimum  standards, 
and  to  finalize  a  report  to  the  board 
of  directors. 

Some  observers  have  sensed  a 
changed  climate  of  opinion  from  the 
near-hysteria  that  gripped  hi-fi 
manufacturers  about  the  time  of 
last  July’s  music  show.  A  feeling 
currently  gathering  acceptance  is 
that  the  best  standards  for  high- 
fidelity  lie  in  the  ears  of  the  listener 
and  that  the  customer’s  final  selec¬ 
tion  of  a  system  will  be  governed 
largely  by  his  listening  preference 
and  pocketbook  irrespective  of  ad¬ 
vertising  claims. 


Trade  Changed 


marketing  its  products  in  145 
foreign  countries. 

Sylvania  reports  that  its  total 
export  sales  for  1952  were  the  third 
largest  in  the  history  of  the  com¬ 
pany. 

IT&T,  with  32  manufacturing 
companies  in  19  countries  and 
separate  research  laboratories  in 
three  countries,  derived  55.3  per¬ 
cent  of  its  total  manufacturing 
sales  of  over  $350  million  from 
foreign  markets. 

►  Trade  Action — Electronic  manu¬ 
facturers  are  keeping  an  eye  on 
the  U.  S.  to  see  which  way  it  will 
go  with  respect  to  foreign  trade. 
The  administration  has  indicated 
that  it  favors  more  trade  with 
foreign  countries  which  may  mean 
a  lower  tariff  policy.  Importers 


are  continuing  to  work  for  freer- 
trade  also,  and  have  formed  a  new 
committee  for  a  national  trade 
policy  which  has  started  a  research 
project  totillustrate  the  extent  to 
which  industry  and  labor  in  the 
U.  S.  are  dependent  on  a  high 
level  of  exports. 


Financial  Roundup 

Profit  statements  recently  issued 
by  companies  in  the  electronics 
field  indicate  that  the  first  nine 
months  of  this  year  were  the  best 
on  record  for  the  industry.  Fol¬ 
lowing  are  the  net  profits  made 
during  the  period  by  18  firms  in 
the  field: 

Nrt  rroHt 

Company  I95S  1952 

Admiral .  $6,664,848  $8,741,107 

AMF  .  3,053,000  2,594.000 

AT&T . 203,080,075  171,976,436 

Avco  .  3,163,343  6,647.079 

ClPVlte .  2,771,221  2,432,693 

CBS  .  5,661,343  3,618,489 

DuMont .  936,000  359,000 

GE  . 116,386,000  94.750.000 

Maurnavox  (3m)  ..  923,353  637,827 

Mlnnenota  Mining  .  13,708,826  11,442,337 

Motorola .  6,176,837  4,079,262 

RCA .  25,152.018  17,847,110 

.Stewart-Warner  ..  3,187,186  2,828,306 

Stromberg-CarlBon .  1,328,391  779,614 

Sylvania  .  7,562,941  5,031,701 

Vvebster-Chicago  . .  539,933  loss  350,793 

Weatlnghouse .  53,219,000  48,741,006 

Zenith  .  4,098,074  2,576,212 

►  Offerings — Cook  Electric  offered 
10,041  shares  of  common  stock  to 
its  shareholders  ($12.50  par)  at 
$28  per  share.  Net  proceeds  will 
be  used  for  working  capital. 

Lee  Broadcasting  Corp.  offered 
6,250  shares  of  6-percent  cumula¬ 
tive  convertible  preferred  stock  at 
par,  $20  per^hare.  Net  proceeds 
will  be  used  to  buy  45  per  cent  of 
the  common  stock  of  Petersburg 
Television  Corp.  and  to  complete 
payment  on  its  new  studios. 

ORRadio  Industries,  makers  of 
magnetic  tape,  offered  149,500 
shares  of  common  stock  (par  25 
cents)  at  $2  per  share.  Proceeds 
are  to  be  used  to  expand  its  mag¬ 
netic  iron  oxide  grinding  and 
mixing  department,  to  pay  for  ad¬ 
vertising  and  promotion  and  for 
working  capital. 

Triad  Transformer  offered  10,060 
shares  of  common  (par  $5)  at  $10 
per  share.  Proceeds  will  be  used 
for  bank  loans,  increased  inven¬ 
tories  and  for  working  capital. 

Superior  Cable  offered  600,000 

(ConHniMd  on  poft  22) 
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SIDE  BAND  FILTERS 
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Ov.r  most  recent  engineering  achievement  in 
communications  filters  has  already  stirred  the  inter¬ 
est  of  the  leading  receiver  manufacturers  in  the 
country. 

Our  new  side  band  Hlters  which  eUminate,  for 
most  applications,  the  necessity  for  expensive  crystal 
filters  are  expected  to  accelerate  the  advancement 
of  single  side  band  communications. 


PLUG  IN  DECADES 

An  entirely  new  development  in  inductance  dec 
ades  eliminating  disadvantages  of  switch  boxes.  In 
ductance  units  plugged  together  in  vanous  combip 
ations  providing  decade  steps  of  inductance  with 
minimum  number  of  units  required. 

MINIATURE  TELEMETERING  FILTERS 

In  recognizing  the  need  for  miniaturization  of 
the  presently  bulky  telemetering  equipment,  our 
engineering  staff  has  succeeded  in  reducing  the  size 
of  telemetering  filters  to  as  little  u.s  25  to  50  '  of  the 
original  vdlume. 


SUB  MINIATURE 
TOROIDS 

Toroids  for  intermediate 
frequencies  of  lOOKC  to  1 
megacycle.  A  wide  vari¬ 
ety  of  coils  ranging  in  size 
from  ''2  inch  provides  high 
Q  in  the  frequency  range 
between  audio  and  RF. 

The  tiny  toroid  about 
the  size  of  a  dime  has  been 
we<come<jl  by  desicjners  of 
sub  ^piniat^re  electronic 
equipment  for  the  traivsi;| 
tor,  gilided  missile  and 
printed  circuit  field. 


BU f  N tLL  &  CK^HPANY  <5  very  to  annoynce  *h'aY 

if  row  /ids  o»<»//o6//e  o  12  ipagf  calalhg  »hich‘ int  iJde'.’ 
•  pluable  and  comp/e/f  infdrmaftor  on  fotoids  fiigh  quol 
ity  coi/s.  and  yariqui  audio  filter  nel-rorki. 


The  catalog  includes  complete  deicripth 
and  Q  curvei  that  will  prove  valuable  lor  e 
engincen. 

ir^rite  for  Catalog. 101  A. 
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shares  of  common  stock  at  $1  per 
share.  Net  proceeds  will  be  used 
for  working  capital. 

►  Registrations — AT&T  registered 
with  SEC  covering  $625  million  of 
convertible  debentures  to  be  offered 
to  stockholders  at  $100  for  each 
$100  debenture.  Proceeds  will  be 
used  to  aid  subsidiary  plant  expan¬ 
sions  and  for  general  corporate 
purposes. 

General  Precision  Equipment  reg¬ 
istered  with  SEC  covering  108,167 
shares  of  $50  cumulative  convertible 
preferred  stock.  Proceeds  will  be 
used  to  repay  $3.9  million  in  bank 
loans  and  to  increase  general  cor¬ 
porate  funds. 


Picture  Tube  Inventories 
Settle  Back 


Cathode-ray  tube  manufacturers 
put  away  an  increasing  number  of 
tubes  in  their  warehouses  every 
month  but  August.  In  that  month 
the  stockpile  dropped,  for  the  first 
time  in  1953,  from  1.4  million  in 
July  to  1.3  million  units  valued  at 
about  $32  million. 

Tube  manufacturers  have  not 
been  alarmed  by  the  trend,  even 
though  the  August  drop  made  some 
breathe  more  easily.  Larger  in¬ 
ventories  were  to  be  expected  be¬ 
cause  of  increased  production  and 
sales.  Sales  this  year  are  over 
double  1952  volume  so  that  even 
doubled  inventories  are  within  ac¬ 
cepted  ratios. 

^  S  p  a  c  e — Larger  stocks  have 
brought  problems,  one  main  one 


being  storage  space.  With  over  7l> 
percent  of  production  in  19  to  21- 
inch  tubes,  which  need  about  12 
cubic  feet  of  space,  the  industry  has 
had  to  provide,  for  present  inven¬ 
tory  alone,  over  12  million  cubic 
feet  of  storage  space. 


Industry  Discounts 

Wary  optimism  keynotes  out¬ 
look  for  future  business; 

Let-up  signs  appear 

Fattest  profits  yet  for  any  nine- 
month  period  were  chalked  up  by 
many  electronic  manufacturers  a;< 
the  third  quarter  of  1953  ended. 
According  to  the  National  City 
Bank  of  New  York,  the  net  income 
of  21  firms  in  the  field  totaled  $232.8 
million  for  the  period,  a  24-percent 
increase  over  the  $188.1  million 
taken  in  during  the  fir.st  nine 
months  of  last  year.  The  increase 
for  individual  manufacturers  ra  i 
as  high  as  50  percent. 

Despite  the  record  totals,  many 
electronic  companies  view  the  fu¬ 
ture  business  prospects  with  cau¬ 
tion. 

►  Ahead — Clevite  president,  James 
L.  Myers,  reported  that  his  com¬ 
pany  looks  for  continued  good  busi¬ 
ness  in  the  fourth  quarter  and 
while  it  is  prepared  to  meet  chang¬ 
ing  conditions  by  maintaining  flex¬ 
ibility  in  operating  plans,  it  is  gen¬ 
erally  optimistic  about  the  first  half 
of  1954. 

President  Ralph  J.  Cordiner  of 
GE  said  that  the  company  saw  no 
reason  why  consumer  durables  can¬ 
not  continue  to  maintain  a  good 
volume  with  proper  selling  effort  at 
all  levels.  He  said  that  the  cut  back 
in  personal  income  taxes  and  ex¬ 
piration  of  the  excess  profits  tax, 
scheduled  to  take  effect  January  1, 
should  help  to  sustain  a  good 
volume  of  business  next  year. 

R.  C.  Tait,  president  of  Strom- 
berg  Carlson  said  that  indications 
point  to  continued  high  level  of 
business  in  all  divisions  of  the  com¬ 
pany  for  the  final  quarter  of  the 
year,  and  present  projections  for 


As  a  result,  nearly  every  major  tv 
tube  and  set  manufacturer  has 
built  additional  tube  warehouse 
space  this  year.  GE’s  tube  depart¬ 
ment  alone  has  expanded  its  ware¬ 
house  facilities  by  171,000  sq  ft 
so  far  this  year. 


Fat  Profits 

1954  are  most  encouraging. 

Sylvania’s  president,  H.  Ward 
Zimmer,  said  that  there  is  every 
rea.son  to  believe  that  the  firm's 
sales  in  the  final  quarter  of  the 
year  will  be  the  largest  for  any 
(luarter  of  1953.  He  asserted,  in 
discussing  the  economic  situation 
generally,  that  “it  has  been  obvious 
for  some  time  that  the  American 
economy  has  been  running  at  top 
speed  and  would  have  to  slow  down 
a  little  to  get  its  breath  for  the  next 
forward  move.  A  year  or  more  of 
readjustment  at  a  slightly  slower 
pace  will  still  be  pretty  good  for 
most  business.” 

►  I.«t-Up — Signs  of  a  alow  down 
in  the  television  field  became  evi¬ 
dent  in  November.  During  the 
month  six  tv  manufacturers  an¬ 
nounced  cuts  in  production  and  em¬ 
ployees  ranging  from  3  to  20  per¬ 
cent.  The  traditional  fourth-quarter 
rush  seemed  to  be  slowing  to  a 
walk  compared  to  1952’a  record. 

Russian  Radio  Set  For 
Move  Into  Guatemala 

Representative  of  the  commercial 
.section  of  the  USSR  Embas.sy  in 
,  Mexico  visited  Guatemala  for  the 
first  time  recently  and  offered  table 
model  radios,  reported  to  be  exact 
copies  of  American-made  sets,  at 
prices  substantially  below  U.  S. 
models.  The  Russian  representative 
stressed  that  tubes  and  parts  for  the 
sets  are  interchangable  with  U.  S, 
parts  and  said  that  the  most  popular 
radio  in  his  line  was  the  “Vostok” 
model. 

►  Results — Reception  of  the  Rus¬ 
sian  offerings  was  less  than  en- 

(Centinucd  on  page  24) 
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CLEAN,  sediment-free  cooling  water  costs 
your  customers  money.  By  using  G-E 
temperature-controlled  ignitrons  in  your 
equipment,  you  can  save  customers  as  much 
as  one  million  gallons  in  a  3-shift  day,  when 
the  welder  installation  is  a  large  one.  You 
cut  water  use  and  cost  to  1/20  what  they 
were  .  .  .  you  safeguard  busy  plants  against 
slowdowns  from  city  water  shortages. 

Equally  important,  these  new  G-E  ignitrons 
protect  automatically  against  tube  over¬ 
heating  and  overloading — and  can  extend 
the  protection  to  transformers  and  welding 
electrodes.  What  a  saving  for  your  customers 
in  costly  replacements!  It’s  the  biggest 
forward  step  yet  taken  toward  welder- 
maintenance  economy. 

Get  full  information  .  .  .  today!  Write  for 
Booklet  ETD-814,  just  off  the  press,  with  all 
the  facts  about  G.  E.’s  new  temperature- 
controlled  ignitrons.  Tuie  Department, 
General  Electric  Co.,  Schenectady  5,  N.  Y. 


Biggest  ignHron  advancement  in  20  years  I 
These  new  O-E  tubes  also — 


Keep  down  equipment  and  installation  costs  by 
eliminating  cooling-water  relays  and  interlocks. 
Do  away  with  damaging  tube  surface-moisture 
condensation,  or  "drip”. 

Have  seoled-ln  optimum  performance — need 
no  adjustment  for  life  of  tube. 


Save  year  customers  95%  cooliiig  water 
Help  them  banish  tube  bum-outs 

—with  G.E,’s  new  ■ 
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thusiastic  by  Guatemalan  importers 
and  retailers  and  as  yet  no  actual 
orders  have  been  reported.  Never¬ 
theless,  Russian-made  merchandise 
is  expected  to  be  on  display  in 
Guatemala  City  l>efore  long  at 
prices  considerably  below  U.  S., 
Canadian  and  European  products. 


March  Named  Electronic 
Division  Administrator 

Commerce  Department  has  named 
Perrin  G.  March  III  as  an  assist¬ 
ant  administrator  of  its  new  Busi¬ 
ness  and  Defense  Services  Adminis¬ 
tration  in  charge  of  activities  that 
cover  communications  and  electron¬ 
ics.  He  is  president  of  the  Cincin¬ 
nati  Shaper  Co.,  manufacturers  of 
metal-working  machinery.  W.  El¬ 
mer  Pothen,  of  Northwestern  Tele¬ 
phone  Co.,  continues  as  director  of 
the  communications  equipment  di¬ 
vision.  Donald  S.  Parris,  a  career 
government  employee,  named  acting 
director  of  the  electronics  division 
of  NPA  last  January,  continues  in 
that  position  in  BDSA. 


Licensing  Plans  Are 
Set  For  Microstrip 

Engineers  and  scientists,  repre¬ 
senting  many  aviation  and  elec¬ 
tronic  firms,  were  told  at  an  all-day 
session  at  IT&T  Laboratories  that 
the  company  plans  to  make  its 
method  of  microwave  wiring  avail¬ 
able  to  users  under  special  licensing 
agreements.  The  microstrip  proc¬ 
ess  is  covered  by  more  than  30 
IT&T  patents  and  applications. 

►  Parts — Two  license  plans  are 
offered  by  the  company,  one  for 
end  equipment  makers  and  the 
other  for  parta  companies.  Micro- 
wave  plumbing  manufacturers  and 
printed  circuit  fabricators  are 
offered  a  special  limited-term 
license  that  could  enable  them  to 
sell  the  product  commercially  with¬ 
in  the  next  three  to  six  months. 

Comparison  of  the  weight  of  the 
two  types  of  equipment  showed  that 
a  receiver  using  microstrip  weighed 
five  pounds  compared  to  62  pounds 
for  a  conventional  set. 


TV  Table  Model  Output  Is  Up 


Consoles  and  consolettes  have 
accounted  for  the  bulk  of  pro¬ 
duction  but  table  sets  gain 

Types  of  television  receiver  models 
that  lead  in  volume  production  have 
changed  considerably  in  the  past 
four  years  and  indications  are  that 
further  changes  are  in  the  making. 
Table  m<tdel  tv  sets  are  gaining  in 
importance.  During  the  first  nine 
months  of  this  year,  over  45  percent 
of  total  tv  production  has  been  in 
table  sets  for  a  six-percent  increase 
since  1950. 

►  I.arge  Cabinets  Up — But  consoles 
and  consolettes  still  account  for  the 
bulk  of  tv  output.  So  far  this  year, 
they  represent  52  percent  of  total 
tv  production,  the  highest  percent¬ 
age  on  record. 

Table  and  console  model  increases 
have  been  at  the  expense  of  tv 
phonograph  combinations  which, 
through  September,  have  accounted 
for  only  3  percent  of  total  tv  pro¬ 
duction,  the  lowest  percentage  on 
record.  Last  year  their  proportion 
of  total  output  was  8  percent. 

►  Reasons — Television  manufac¬ 
tures  see  a  number  of  reasons  for 
the  production  changes  that  have 
occurred.  As  one  manufacturer  put 
it,  distributors  and  dealers  are  con¬ 
stantly  demanding  lower  list  prices 
and  larger  ratios  of  price-leader 
sets.  This  has  added  up  to  larger 
proportions  of  lower  priced  seta. 

The  growing  second  set  and  re¬ 
placement  markets  have  also  been 
causes  for  changes  in  model  produc¬ 
tion.  Manufacturers  have  found 
that  in  older  markets,  such  as  New 
York  City,  the  demand  for  table 
seta  is  proportionately  greater  than 
ever  before.  Increased  hi-fi  sales 
along  with  greater  sales  of  separate 
phonographs  have  also  cut  big-set 
salps  and  added  to  the  volume  of 
table  and  console  business.  Color  tv 
publicity  is  also  blamed  for  the 
decline. 

►  Future — Although  final  industry 
production  figures  are  not  in  yet 
for  the  last  three  months  of  1953, 


TRENDS  IN  TV  SET  PRODUCTION 


(SEPT.  I) 


there  are  indications  that  set  mak¬ 
ers  are  devoting  more  of  their  out¬ 
put  to  table  sets.  Two  major  manu¬ 
facturers  have  announced  that  from 
60  to  70  percent  of  their  current 
output  is  in  table  models. 

R-F  Heating 
Output  Remains  High 

Automotive  industry  leading 
user;  tube  equipment  sales 
exceed  $20-million  yearly 

Keen  competition  is  the  watchword 
in  the  r-f  heating  business  with 
many  new  firms  entering  the  busi¬ 
ness  each  year.  Happily,  uses  ex¬ 
pand  to  accommodate  the  increased 
output  and  everyone  presumably 
profits. 

Sales  of  electron-tube  equipment 
for  induction  heating  stand  at 
about  $20-million  annually.  This 
constitutes  slightly  less  than  half 
the  induction-heating  business;  the 
balance  is  made  up  by  motor-gen¬ 
erator  machines. 

The  average  vacuum-tube  unit  is 
rated  at  20  or  25  kw  with  many  5 
and  10  kw  being  sold.  Motor-gen¬ 
erator  equipment  runs  larger,  start¬ 
ing  at  50  kw.  Units  of  150  kw  are 
popular. 

►  Uses — liargest  user  of  induction¬ 
heating  equipment  is  the  automo¬ 
tive  industry  where  it  is  used  for 
selective  hardening  of  small  parts, 
generally  not  over  i-inch  in  diam¬ 
eter.  The  equipment  is  also  used 
widely  for  brazing  and  soldering. 
The  vacuum-tube  industry  is 

(Centiflu«d  on  page  26) 
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Now  you  can  mass  manuiacture  transistors  that 
are  evacuated  and  sealed  in  glass  at  the  rate  of 
900  to  1200*  per  hour  or  more!  KAHLE,  the  largest 
producer  of  custom  machines  for  the  glass  and  elec* 
tronics  industries,  supplies  the  automatic  equipment 
you  need  for  every  operation  in  making  a  transis¬ 
tor  that  is  V2  of  an  inch  long. 

(Write  KAHLE  now  for  complete  details!) 


INDUSTRY  REPORT— Continued 


MEETINGS 


r)':c.  1-2:  Frequency  Response 
Symposium,  ASME,  Hotel 
Statler,  New  York,  N.  Y. 

Dex:.  2  and  9:  Symposium  On  A 
Statistical  Approach  To  Ex¬ 
perimentation,  AIEE,  Edison 
Auditorium,  New  York,  N.  Y. 

Dec.  8-10:  Joint  AIEE-IRE- 
ACM  Computer  Conference 
and  Exhibition,  Statler  Hotel, 
Washinffton,  D.  C. 

Dec.  10-11:  Symposium  On 
Electronic  Plethysmography 
or  Blood  Volume  Measure¬ 
ment,  sponsored  by  IRE  Pro¬ 
fessional  Group  On  Medical 
Electronics  in  cooperation 
with  the  University  of  Buf¬ 
falo,  Buffalo,  N.  Y. 

Dec.  14-16:  Second  Annual 
Wire  And  Cable  Symposium, 
sponsored  by  Signal  Corps 
Labs  and  the  wire  and  cable 
industry,  Berkeley  Carteret 
Hotel,  Asbury  Park,  N.  J. 

Jan.  18-22,  1954:  Winter  Meet¬ 
ing  of  AIEE,  Hotel  Statler, 
New  York,  N.  Y. 

Jan.  26,  27,  1964:  AIEE  Scintil¬ 
lation  Counters  Conference, 
Washington,  D.  C. 

Jan.  1954:  Conference  on  Radio 
Astronomy,  Carnegie  Insti¬ 
tute  of  Washington.  Cali¬ 
fornia  Institute  of  Technology 
and  National  Science  Founda¬ 
tion,  Washington,  D.  C. 

Feb.  4-6,  1954:  Sixth  Annual 
IRE  Conference  And  Elec¬ 
tronics  Show,  Hotel  Tulsa, 
Tulsa,  Oklahoma. 

Feb.  11-12,  19.54:  Joint  IRE, 
AIEE,  ACM  West  Coast  Com¬ 
puter  Conference,  Ambassa¬ 
dor  Hotel,  Los  Angeles,  Calif. 

Feb.  18-19:  IRE,  AIEE  Con¬ 
ference  on  Transistor  Cir¬ 
cuits,  Philadelphia,  Pa. 

Mar.  22-25:  IRE  National  Con¬ 
vention,  Waldorf-Astoria  Ho¬ 


tel  and  Kingsbridge  Armory, 

New  York,  N.  Y, 

April  22-23,  1964:  AIEE  Con¬ 
ference  On  Feedback  Control, 
Claridge  Hotel,  Atlantic  City, 

N.  J. 

April  24,  1954:  Eighth  Annual  i 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 

Ohio. 

April  27-29:  AIEE  Electronic 
Components  Conference, 
Washington,  D.  C. 

May  4-6:  The  1954  Electronic 
Components  Symposium,  De¬ 
partment  of  Interior  auditor¬ 
ium,  Washington,  D.  C, 

May  5-7,  1954:  Third  Inter¬ 
national  Aviation  Trade 
Show,  71st.  Regiment  Arm¬ 
ory,  New  York.  N.  Y. 

May  7-8:  New  England  Radio 
Engineering  Meeting,  IRE, 
Sheraton  Plaza  Hotel,  Boston, 
Mass. 

May  24-26,  1954:  AIEE  Con¬ 
ference  On  Telemetering, 
Morrison  Hotel,  Chicago,  Ill. 

July  6-9,  1954:  International 
Conference  On  Electron  Mi¬ 
croscopy,  Joint  Commission  on 
Electron  Microscopy  of  Inter¬ 
national  Council  of  Scientific 
Unions,  London,  England. 

Sept.  1-16:  Golden  Jubilee 
Meeting  of  the  International 
Electrotechnical  Commission, 
University  of  Pennsylvania, 
Philadelphia.  P^. 

Sept.  13-24,  1954:  First  Inter¬ 
national  Instrument  Congress 
And  Exposition,  Commercial 
Museum  and  Convention  Hall, 
Philadelphia,  Pa. 

Sept.  1964:  International  Scien¬ 
tific  Radio  Union,  Amsterdam, 
Netherlands. 

Sept.  30-Oct.  2,  1954:  Second 
Annual  International  Sight 
and  Sound  Exposition,  Palmer 
House  Hotel,  Chicago,  Ill. 


Industry  Shorts 


another  important  user  of  induc¬ 
tion-heating  equipment  employing 
it  to  make  both  vacuum  tubes  and 
transistors.  A  companion  to  induc¬ 
tion  heating,  r-f  dielectric  heating 
is  also  used  in  industry,  especially 
for  heating  preforms  in  plastic 
molding. 

Bigger  Audio  Fair 
Reflects  Business  Boom 

With  both  attendance  and  exhibi¬ 
tion  space  double  that  of  last  year 
the  fifth  annual  Audio  Fair  in  New 
York  City  seems  to  indicate  that 
the  hi-fi  field  is  still  an  expanding 
one. 

Over  25,000  visitors  looked 
and  listened  during  the  four-day 
show.  The  exhibits,  by  160  manu¬ 
facturers  and  distributors,  took  up 
four  floors  of  the  Hotel  New 
Yorker. 

►  New  Lines — New  items  at  the 
show  included  the  complete  lines  of 
hi-fi  equipment  shown  by  a  number 
of  the  larger  radio-tv  manufactur¬ 
ers. 

Barium  titanate  ceramic  phon¬ 
ograph  pickups  shown  by  several 
companies  got  considerable  atten¬ 
tion. 


Insulated  Wire  and 
Cable  Output  Grows 


Expanding  production  of  electronic 
equipment  has  been  responsible  for  on 
important  part  of  increased  sales  by 
insulated  wire  and  cable  monufoc- 
turers.  Value  of  shipments  hos  in- 
creosed  annually  by  nearly  $200  mil¬ 
lion  since  1950  and  may  total  over 
$1.4  billion  this  year 
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►  Sales  of  GM’s  autronic  eye  for 
the  first  nine  months  of  1953  have 
ranged  from  26  percent  of  total 
automobile  production  for  one  divi¬ 
sion  of  the  company  to  lesser 
amounts  for  the  others. 

►  Houston  jail  installed  $45,000 
worth  of  industrial  tv  equipment 
to  watch  inmates.  Two  utilities  in 
California  ahso  installed  itv  to  keep 
an  eye  on  boiler  furnaces. 

►  System  that  detects  the  degree  of 
a  person’s  exposure  to  atomic  radia¬ 


tion,  now  being  made  by  U.  S. 
electronic  manufacturers,  consists 
of  a  phosphate-glass  detector  which 
is  sensitive  to  radiation  and  a  radiac 
computer-indicator  which  measures 
the  amount  of  radiation  the  glass 
has  absorbed. 

►  First  television  manufacturer 
licensed  to  produce  the  Lawrence 
Chromatron  color  tube  is  Crosley. 

►  Price  to  tv  set  manufacturers  of 
$125  for  15-inch  color  tv  picture 
tube  was  set  by  CBS-Hytron. 
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AOUAi  Size 


STYLE  535 


Mounting  Holn 


STYLE 
535 

TUBULAR  TRIMMER 


rho  cAossis  puncK  ouf  r^quifd  for  tho 
St|rf«  535  it  idonticpf  to  that  for  tKo 
fvbvtor  coromic  frimmort  thot  oro  in 
oontrof  usogo. 


Simplicity  of  design  makes  px>8sible  the  extremely 
small  size  of  the  EME  Style  535  Trimmer.  The  same 
simplicity  of  design  results  in  very  low  inductance 
and  unifrom,  straight-line,  noiseless  adjustment.  It 
can  be  mounted  close  to  associated  circuit  ele¬ 
ments,  and  the  ribbon  type  leads  help  to  minimize 
inductance  in  UHF  circuits. 


!•  Push  in  hoi«. 


As  shown  at  the  left,  the  operator  works  from 
only  one  side  of  the  chassis  when  installing  the 
trimmer  ...  a  production  cost  saving  feature  .  .  . 
no  additional  hardware  required  for  chassis  mount¬ 
ing.  Also  available  with  adapter  for  free-space 
mounting. 

The  ERIE  Style  535  Tubular  Trimmer  combines 
the  desirable  features  of  small  size,  easy  mounting, 
stable  performance  and  economical  price.  Capacity 
range  is  from  0.7  to  3.0  mmf  and  working  voltage 
is  500  volts.  Write  for  full  information  and  samples. 


lock  in  hoi*  by 
lurning  adjusting 
tcr*w  through 
top  t*rminal. 


Adjust  copocitonc* 
from  top  at  final 
tost  station.  »_ 


ih»  capacilonct  adfuiting  plungsr  con  b«  supplied  with  either 
screw  driver  slot  shown  in  the  lorge  illustration,  or  with  a 
milled  Hot  »nd  illustroted  above. 


EnlE  components  are  stocked  at  leading  electronic  distributors  everywhere 


ERIE  RESISTOR  CORPORATION  .  .  .  EiECTtONics  division 
Main  Offices:  ERIE,  PA. 


Sates  Offices ;  CKffside,  N.i.  •  rMlad«lpMa,  Po.  •  luffale,  N.  Y.  •  Chicago,  M. 
Detroit,  Mkh.  •  Gndsmoli,  Ohio  •  los  AtsgelM,  CoM. 


Foctories:  nil.  SA.  •  lONOON,  INOiANO  •  TOSOMTO,  CANADA 


Wasit  user*  i*fen<i*tio«f  Us*  p*st  cord  e«  tost  p*g« 
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•  COMPUTERS 

•  SWITCHBOARDS  AND  INSIDE  PLANT  EQUIPMENT 

•  RELAYS,  SWITCHES,  AND  MULTI-CIRCUIT  COMPONENTS 


If  you  are  concerned  with  the  wiring  of  close 
spaced  equipment,  investigate  the  new  AMP 
Solderless  TAPER  TAB  RECEPTACLE  for  flat 
relay  or  switch  tabs  shown  at  right.  It  is  self 
locking  when  installed  on  a  male  tab  with  match- 
ing  taper,  yet  can  be  removed  and  recon¬ 
nected  any  number  of  times  without  solder  or 
special  tools.  These  terminals  are  supplied  on 
reels  in  continuous  strip.  Customer  crimps  them 
on  wires  using  AMP  automatic  machines  at 
speeds  up  to  4,000  per  hour! 

Performance  of  these  miniature  connectors 
meets  exacting  requirements  for  millivolt  drop, 
corrosion  resistance,  and  vibration.  They  are 
suited  for  critical  low  level  circuits  or  power 
circuits  up  to  several  amperes. 

Write  to  AMP  Electronics  Division  for  com¬ 
plete  information  concerning  AMP  TAPER  TAB 
RECEPTACLES  .  .  .  you  will  receive  data  and 
samples  by  return  mail. 


An  example  of  the  savings  possible  with  Taper 
Tabs  and  Receptacles.  This  disconnect  block  in 
Remington  Rand’s  new  electronic  computer  had 
more  than  1,000  wires  soldered  to  tabs  in  a  space 
approximately  5"  x  9" — an  assembly  operation 
requiring  two  weeks’  time.  After  tabs  were  modi¬ 
fied  to  taper  shape  (See  picture  insert),  the  same 
operator  can  now  assemble  two  blocks  per  day — 
a  20  to  1  increase- using  A-MP’s  Tappr  Tab 
Receptacle  No.  41355.  There  are  neither  loose  wire 
ends  nor  drops  of  solder  in  the  assembly  to  cause 
shorts  nor  cold  or  rosin  joints  to  open  up  in  the 
field.  Installation  is  simply  a  mechanical  opera¬ 
tion  requiring  little  operator  skill,  resulting  in 
greater  uniformity. 

*For  connector  plugs  and  other  applications 
where  a  round  pin  is  more  adaptable,  see  AMP 
taper  pins. 


PHOTO  AT  RIGHT  SHOWS  AMP  SELF  LOCK¬ 
ING  TAPER  TAB  RECEPTACLES  BEING 
APPLIED  TO  MATING  TABS  ON  A  STEPPING 
SWITCH.  LOCKING  ACTION  GIVES  MAXIMUM 
ELECTRICAL  AND  MECHANICAL  SECURITY 
. . .  CONNECTIONS  ARE  SUITABLE  FOR  CRITI¬ 
CAL  LOW  LEVEL  CIRCUITS. 


©AMP 


AMP  Trade-Mark  Reg.  U.  S.  Pat.  Off. 
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Wont  mori  inforMotioH?  (IM  po(t  cord  ea  lott  peg*. 


AIRCRAFT-MARINE  PRODUCTS,  INC 


2100  Paxton  Street,  Harrisburg,  Pa. 


Aircraft-Marine  Products  of  Canada,  Ltd. 


Off. 


1764  Avenue  Rd.,  Toronto  12,  Ontario,  Canada 
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BLUE  RIBBON  RESISTORS 


Our  Blue  Ribbon  Resistor -designed  in  1939— was  the 
first  flat  or  strip  resistor  in  the  held.  And  now,  though 
there  are  others  of  similar  type,  the  Hardwick,  Hindle 
Blue  Ribbon  still  holds  first  place- and  is  still  winning 
"blue  ribbons"  and  such  comments  as  quoted  above. 

Although  its  basic  design  is  the  same,  recent  im¬ 
provements  assure  you  “the  finest  flat  resistor  made.” 

Our  crazeless  gray  enamel  completely  eliminates 
the  disastrous  crazing  which  results  in  failure  of  the 
resistive  element  due  to  moisture  penetration  from 
humidity,  salt  and  other  severe  atmospheric  conditions 
—thus  giving  greater  dielectric  strength. 

The  aluminum  thru-bar,  in  contact  with  the  internal 
surface  of  the  ceramic  core,  distributes  the  heat  more 
uniformly  along  its  entire  length— than  conventional 
tubular  resistors. 

The  studs— corrosion  and  rust  resistant— are  peened  g 
to  serve  as  mounting  supports  and  also  to  permit  the 
stacking  of  two  or  more  units  when  space  need  be 
saved.  And  our  unique  method  of  fastening  the  tube  to 
the  thru-bar  prevents  loosening  under  vibration. 

As  compared  to  the  conventional  tubular  resistor 
Blue  Ribbons  give  you; 


1 .  Higher  wattage  rating  per  unit  space  require¬ 
ment. 

2.  Reduction  in  space  behind  the  panel  or  mount¬ 
ing  surface. 

3.  Sturdy  but  simple  mounting,  either  single  or 
stacked. 

4.  Lighter  weight. 

5.  Lower  induction. 

Our  Blue  Ribbons  are  designed  for  and  manufactured 
in  accordance  with  JAN-R-26A  specifications. 

Send  for  our  catalogue,  showing  these  and  other 
Hardwick,  Hindle  resistors  of  distinction. 

HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiotv  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Etloblithad  ISM 

NEWARK  5,  N.  J.  U.S.A. 


for  mor*  than  o  qvarlor  of  a  contvry 
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Wont  more  information?  Us*  post  cord  on  last  page. 
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NOTHELFER 


ESTABLISHED  1930 


interested  in 


send  for  8  page  Bulletin 


IN 


PERFORMANCE 


WHEN  BUILT  BY 


=^HICH 

EFFICIENCY 


♦ 


WINDING  LABORATORIES 

9  ALBEMARLE AVE.  TRENTON.  NEW  JERSEY 

Manufacturers  of  Electrical  Transformers — 

Testing  Equipment 


8  page  Bulletin  gives 
complete  information. 
Send  for  it! 


NOTHELFER  Transformers  are  superior  be¬ 
cause  they  are  vacuum-pressure  impregnated, 
and  all  joints  over  10  amperes  are  silver- 
soldered.  Bus  leads  of  over  100  amperes  are 
silver-plated,  conservative  copper  and  steel. 

Laminations,  oriented  and  most  silicon  steels 
are  annealed  in  accurately  controlled  nitrogen 
atmosphere  electric  furnaces. 


From  10  VA  to  300  KVA  Dry^Type 
only.  Both  open  and  encased.  1,  2, 
and  3  Phase.  15  to  400  Cycles. 
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sawimtiai 


WeSTON 


Tough,  flat  glottic 
windowc  oro  roolly 
thock  rotittont. 


instruments 


another  WESTON 


Intulottfl,  brtakpreof 
connoction  torminolt 
oro  moldod  into  in- 
tornol  rubbor. 


instruments 


All  Wotton  Ruggod- 
iiod  inttrumontt  kovo 
oxtornally  opofotod 
soolod  tore  corroctort. 


Wont  mort  intormotion?  Utc  post  cord  on  loit  page. 
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WESTON  ruggedized 


WESTON  Ruggedized  Instruments  are 
available  not  only  in  D-C  but  in  movable  iron  A-C, 
rectifier  type  A-C  and  thermo.  All  arc  supplied 
with  essential  sealed  zero  correctors— shock-resisting  flat 
plastic  windows— and  connection  terminals  molded 
into  internal  rubber,  leakproof,  breakproof  ami 
effectively  insulated.  For  complete  details,  write 
for  bulletin.  Weston  Electrical  Instalment  Corporation, 
614  Frelinghuysen  Avenue,  Newark  5,  New  Jersey. 


Now... 

Precision  Production 


Faster  Fabrication 


with  two  new  series 

of  high  quality 

Taylor  Laminated  Plastics 


TAYLOR 

Laminated  Plastics 
Vulcanized  Fibre 


Turn  the  page  for  detailed  information 
of  value  to  Management,  Engineering, 
Production  and  Purchasing . . . 


i 


rpira 


Heres  why  you  II  want  to  use 


XXXP 


300 


A  completely  new  development,  in  both  formulation  and  production,  m 
the  field  of  laminated  plastics. . . .  Extends  the  use  of  fabricated  parts  for 
a  growing  list  of  applications  where  high  insulation  resistance  is  a  critical 
factor,  yet  meets  the  most  rigorous  staking  and  punching  requirements. 
. . .  Combines  the  most  desirable  specifications  with  an  incomparable  ease 
of  fabrication  that  spells  economy  all  along  the  line. 


Clean,  smooth  edges  of  unmarred  ladder  indicate  ease  of 
fabrication  under  satisfactory  temperature  conditions. 


XXXP-300  offers  you 

•  excellent  electrical  properties 

•  low  water  absorption 

•  high  dimensional  stability 

—  excellent  staking 

•  low  power  factor 

—  high  insulation  resistance 

•  flame  retardance 

and,  punches  perfectly  at  i^fC. 


Continuity  of  good,  clean  punching  means  uninterrupted 
production  —  no  waste,  higher  operating  efficiency. 


these  two  new  Taylor  Laminates 


XP-400 


A  successful  solution  to  the  need  for  a  true  cold-punching  laminate,  one 
that  actually  punches  without  the  addition  of  heat.  . . .  Brings  a  new 
ease  of  fabrication  to  the  mass  production  of  punched  parts  for  thousands 
of  applications —  Affords  new  opportunities  for  uniformity  and  efficiency 
in  fabrication,  resulting  in  a  radical  reduction  of  waste  and  the  practical 
elimination  of  rejects. 


V, 


Cold-punching  from  NKMA*  test  die — holes  are  clean- 
cut,  surface  is  smooth,  edges  show  no  chipping. 


XP-400  offers  you 

•  low  water  absorption 

•  flame  retardance 

•  excellent  staking 

•  good  impact  strength 

•  high  dielectric  strength 


The  complete  absence  of  heat  in  this  operation  demon¬ 
strates  the  practicability  of  true  cold-punching. 


Both  of  these  new  Taylor  Laminated 
Plastics  are  the  result  of  years  of  study 
and  experience,  plus  16  months  of  intensive 
research  and  development.  They  are  now 
available  in  production  quantities  for  appli¬ 
cations  where  an  outstanding  combination 
of  physical  and  electrical  properties  is 
required. 

Sheet  size:  49''  x  49", 


and,  punches  perfectly 
at  room  temperature 


'National  Klectrical 
Manufacturera’  A«»ciation 


TAYLOR 

Laminated  Plastics 
Vulcanized  Fibre 


TURN  THE  PAGE  FOR 
COMPLETE  SPECIFICATIONS 


Look... 


•  at  the  properties  of  these  new  materials  .  .  . 
compared  to  NEMA  standards!  They  are  your  guarantee 
of  top  performance,  and  it  costs  no  more  to  get  them 


*NKMA  t'nNtmfrini;  informutHm  onlv 


With  these  two  new  materials,  the  electrical 
and  electronics  equipment  designer  has  new 
advantages  he  can  build  into  his  products.  The 
production  man  can  effect  new  economies 
through  ease  of  shearing  and  punching  and 
greater  uniformity  of  fabricated  parts  with 
excellent  staking  characteristics.  Here  are  two 
new  families  of  Taylor  made  laminates  each  of 
which  can  be  "Tailor  Made”  for  you! 

For  all  your  requirements  of  Phenol,  Melamine 
and  Silicone  laminates  ...  as  well  as  Vulcan¬ 
ized  Fibre  .  .  .  try  Taylor  today  and  you’ll 
standardize  on  Taylor  tomorrow.  The  complete 
line  of  Taylor  materials  is  available  in  a  wide 
range  of  electrical,  mechanical  and  physical 
properties.  Taylor  Engineers  are  well  qualified 
to  help  your  staff  select  the  Taylor  products 


best  suited  to  your  particular  requirements  .  .  . 
whether  you  buy  raw  stocks  of  sheets,  tubes, 
rolls  or  rods  ...  or  specially  fabricated  parts. 

For  Your  Files  —  Complete  and  comprehensive 
literature  is  available  to  show  you  how  Taylor 
products  can  be  put  to  profitable  use  in  your 
products.  Write  today. 

Taylor  Fibre  Co. — Plants  in  Norristown, 
Pennsylvania  and  La  \  erne,  California 

Branch  offices  in  Asheville,  Boston,  Chicago, 
Cleveland,  Dayton,  Detroit,  Indianapolis,  Los 
Angeles,  Milwaukee,  New  York  City,  Philadel¬ 
phia,  Pittsburgh,  Rochester,  St.  Louis  and 
Tolland,  Connecticut.  Distributors  in  Grand 
Prairie  and  Houston,  Texas;  New  Orleans, 
Louisiana;  and  Toronto,  Ontario. 


TAYLOR 

Laminated  Plastics 
Vulcanized  Fibre 


.-i 


STANDARD  PRECISIO 


TIMER 


I  iioii 


and  JO 


°''‘*««'noot,.  . 


scores 


“foUer 


’"'••»««  IV,  "•"“•«» 


P^QCeg 

'^Psed 


sTUNDRRd 


ESTABLISHED 


»uc/e„  ^Po. 

r..  _  ‘’*“-»'>- 


aECntONICS  — December,  1953 


Woat  Mfe  taferaMHee?  Um  p«M  m  l«t  pe«e. 


33 


For  benefits^like  these,  use 


Here  are  typical  benefits  which  you  can  expect 
and  get  by  using  Carboloy  permanent  magnets 
in  your  electrical  products. 

Check  these  case  histories.  Maybe  a  Carboloy 
permanent  magnet  can  improve  your  product, 
too.  Why  not  contact  a  Carboloy  magnet  engi¬ 
neer  without  delay.  He’ll  lend  you  a  hand  in 
magnet  design  and  application.  His  services 
will  cost  you  nothing. 


Carboloy  permanent  magnets  retain  their 
efficiency  under  most  conditions  of  tempera¬ 
ture,  shock  and  vibration  .  .  .  high  resistance 
to  demagnetizing  influence  of  stray  magnetic 
fields  .  .  .  provide  powerful,  lasting  magnetic 
energy. 

Available  in  all  sizes  and  shapes;  can  be 
cast  or  sintered  to  your  needs.  Send  coupon 
for  catalog  and  for  design  manuaL 


^ Pher  product 
peHbimnce 


A  small,  powerful  Carboloy  permanent  magnet  enabled  Thomas  A.  Ekiison,  Inc. 
to  design  a  revolutionary  sensitive  relay  capable  of  operating  from  the  current 
generated  by  a  heated  thermocouple.  This  power-packed  magnet  eliminated 
the  need  for  electronic  amplification,  thus  greatly  simplified  design  of  their 
aircraft  fire -detecting  system. 


YOU  GET  All  THESE  ADVANTAGES  FROM  CARBOLOY  PERMANENT  MAGNETS 


•  Cool-generate  no  heat 

•  Require  no  electrical  energy 

•  Cost  nothing  to  operate 

•  Eliminate  coils,  windings,  wiring, 
etc. 

•  Need  no  maintenance— no  coils  to 
burn  out,  no  slip  rings  to  clean  or 
replace,  etc. 


•  Simplify  mechanical  assemblies— 
exert  strong  tractive  force  for  hold¬ 
ing.  lifting  and  separating  devices 
that  eliminates  component  parts, 
makes  product  design  and  fabrica¬ 
tion  simple 

•  Save  space— great  magnetic 
strength  in  small  sizes 

•  Powerful -and  power  is  constant 


•  Combine  electrical  and  mechanical 
features— transform  electrical 
energy  into  mechanical  motion; 
mechanical  motion  into  electrical 
energy 

•  No  power  failures  ever 

•  Resist  moisture- no  coils  to  collect 
dampness 

•  Give  uninterrupted  operation 


•  Create  savings— often  eliminate 
costly,  power-supplying  parts 

•  Simple-no  operating  parts 

•  Reduce  weight,  product  size 

•  Supply  a  permanent  source  of 
energy 
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All 

THESE 

PARTS 

ELIMINATED 


tKMVM  MIUOfMOMf 
MAONit  MACMT 


In  this  circuit  breaker  a  Carboloy 
magnet  assembly  simplifies  the  trip 
element.  It  eliminates  a  coil  and  po¬ 
larizing  connection ...  makes  possible 
reverse-current  tripping  independent 
of  system  voltage. 


New  GE  I-M-F  television  picture 
tube  has  its  ion  trap  and  magnetic 
focus  device  iTuide  end  of  tube.  Pic¬ 
tures  are  clearer,  prefocuted  and 
many  parts  are  eliminated  . . .  thanks 
to  Carboloy  permanent  magnets. 


Fig.  A  shows  chrome  magnet  rotor 
once  used  in  Scintilla  aircraft  mag¬ 
neto.  It  weighed  4  lbs.  9  ozs.  New 
rotor  (Fig.  B)  is  made  of  Carboloy 
Alnico.  It  weighs  only  2  lbs.  4  ozs., 
is  considerably  smaller. , 


New  all  -  magnetic,  all  -  transistor 
hearing  aid  (by  E.  A.  Myers  &  Sons, 
Inc.,  Pitts.)  uses  ma^ets  in  both 
microphone  and  receiver.  Hearing 
aid  failure  caused  by  operational 
heat  and  humidity  is  now  eliminated. 


Carboloy  Department  of  General  Electric  Company 
11139  E.  8  Mile  Street,  Detroit  32,  Michigan 

Ruih  me,  without  co  t  or  obligotion,  copies  of  Permoner.t  Magnet  Design 
AAonuol  PM-101  and  Stondord  Stock  Catalog  PM-100. 


Sffver  Anniversary 


/  OUARTIR 
/  CINTUSr  \ 
r  or  riOHStsiHe  im  > 

CUtATtO-MirAlS 


Nome. 


Company. 


Address, 


"Carboloy"  is  tho  trodomork  tor  tho  products  of  the  Carboloy 
Doportmont  of  Oonorol  Eloctric  Company 
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EMERGENCY  "AIRUFT" 
KEEPS  1500  AT  WORK 


BRISTOL,  CONNECTICUT:  Responding 
to  a  special  appeal  from  an  electrical 
manufacturing  plant  facing  shut¬ 
down  because  of  an  unexpected  fail¬ 
ure  in  supply  of  critical  material,  a 
local  brass  mill  flew  to  the  rescue 
both  literally  and  figuratively. 

On  Thursday  afternoon  the  Gen¬ 
eral  Electric  Company’s  plant  in 
Somersworth,  New  Hampshire,  sud¬ 
denly  found  itself  on  the  point  of 
having  to  lay  off  many  or  all  of  its 
people  because  of  non-delivery  of  a 
limited  amount  of  nickel  silver  flat- 
wire,  made  to  extremely  close  dimen¬ 
sions  emd  temper,  and  used  in  the 
manufacture  of  many  small  parts. 

In  exactly  5  days,  including  the 
week  end.  The  Bristol  Brass  Corpo¬ 
ration  produced  and  delivered  enough 
brass  flatwire  to  meet  these  difficult 
specifications.  On  the  following  Tues¬ 
day  the  brass  mill’s  truck  trans¬ 
ferred  the  wire  to  the  mill’s  new 
Twin  Navion  plane  at  Bristol  Air¬ 


port,  and  less  than  1  hour  later  the 
plane  "delivered  the  goods’’  in  New 
Hampshire. 

General  Electric’s  Somersworth 
plant  management  was  impressed 
with  the  speed  and  resourt'efulness 
with  which  the  crisis  was  met  and 
overcome  by  a  relatively  small  sup¬ 
plier  with  experience  and  flexibility 
to  move  fast  in  an  emergency.  Well 
known  for  such  service  to  many  man¬ 


ufacturers  throughout  the  country. 
The  Bristol  Brass  Corporation 
has  been  making  brass  sheet,  rod 
and  wire  here  in  Bristol,  Connecticut 
since  1850,  and  has  offices  and  ware¬ 
houses  in  Boston,  Chicago,  Cleve¬ 
land,  Dayton,  Detroit,  Milwaukee, 
New  York,  Philadelphia,  Pittsburgh, 
Providence,  Rochester.  The  Bristol 
Brass  Corporation  of  California, 
1217  East  6th  St.,  Los  Angeles  21. 


36 


Wont  more  InformaHon?  Uw  pojf  cord  on  lost  poge  December,  7953  —  ELECTRONICS 


any  Maintenance  required 
with  Adlake  Mercury  Relays! 


Y«s,  thanks  to  their  positive,  leak-proof  sealing 
.  .  .  their  sure-fire  mercury-to-mercury  contact 
.  .  .  their  immunity  to  normal  vibrations  and 
temperature  changes  . . .  thousands  of  satisfied 
users  in  every  branch  of  industry  can  testify 
that  ADLAKE  Relays  literally  require  no  mainte¬ 
nance  whatever! 

ADLAKE  Ralays  have  won  their  place  by  proven 
dependability — year  in  and  year  out — in  jobs 
that  conventional  relays  can  do  in  an  uncertain 
manner  at  best!  For  every  adlake  Relay  is 
tested— and  guaranteed— to  meet  specifications! 

Y»»,  in  chick  incubators  or  diesel  locomotives — 
wherever  sensitivity  and  dependability  are  re¬ 
quired — you  can  always  count  on  adlake! 
&nd  for  complete  Relay  catalog  today  .  .  . 
write  The  Adams  &  Westlake  Company,  1171 
N.  Michigan,  Elkhart,  Indiana.  In  Canada, 
write  Powerlite  Devices,  Ltd.,  Toronto. 


Every  ADLAKE  Relay  is  tested... 
and  guaranteed... to  meet 


specifications! 


THE 


Adams  &  Westlake 


COMPANY 


E«tabli(h«d  1SS7  •  ELKHART,  INDIANA  •  Naw  York  •  Chicago 
Manwfoctwrort  of  ADLAKE  Hormoticolly  Soalod  Morcury  Rolayt 
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REQUIREMENT: 

80-ring  S.R.A.  for  strain  gauge  circuitry 
for  Bell  Aircraft  helicopter 
ACCOMPLISHMENT: 

At  a  current  of  15  milliomps  at  300  RPM, 
no  contact  resistance  or  electrical  noise 
detectable  when  measured  with  oscillo¬ 
scope  adjusted  to  maximum  gain. 

lOVi"  total  height 


REQUIREMENT: 

34-ring  S.R.A.  for  strain  gauge  circuitry 
for  AAcDonnell  Aircraft  helicopter. 

(optrating  tamp.,  300*  f.) 

ACCOMPLISHMENT: 

No  detectable  noise  at  300  RPM.  Cross 
talk  at  carrier  frequency  of  3,000  CPS 
held  to  attenuation  of  60  DB  between 
circuits. 

9"  total  height 


REQUIREMENT: 

25-ring  S.R.A.  for  thermocouple  circuitry 
for  Prewitt  Aircraft  helicopter  blades. 
ACCOMPLISHMENT:  ' 

When  tested  on  Mt.  Washington,  PMI 
assembly  performed  to  specification  with 
no  electrical  noise  detectable. 

I  ^  —  10"  mast  height 


slip  ring  assemblies 


for  strain  gauge  instrumentation 
and  thermocouple  applications 

When  you  require  a  Slip  Ring  Assembly  to  transmit  low  potentials  through 
electrical  systems  containing  sensitive  instruments,  PMI  can  be  of  assistance  to  you. 
The  success  we  have  had  in  this  field  has  been  due  to  the  following  factors: 

•  Choice  of  brush  materials 
e  Number  of  brush  contacts  per  ring 
e  Choice  of  ring  materials  arid  finish  on  rings 

e  Adjustment  of  brush  pressure  to  minimize  voltage  but  still  ensure  long 
brush  life 

e  Application  of  exacting  tolerances  between  brushes  artd  rings  to  eliminate 
introduction  of  contact  resistance  during  rotation 

for  moro  information  on  how  fMI  might  bo  of  otsittonco  to  you,  writ#  for  our  Fociiitiot  Report  and  our 
DESIGN  "**'  “Slip  King  Atsembfies  to  Your  Spec*." 

DEVELOPMENT 

PRODUCTION 

P  M  Industries,,  Inc/Stomford,  Conn. 

£'/ec^ro-/r?ec/?^/?/ca/  c/e\^/ce£ 
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“Protection  up  to  17,000  volts  maintained  by 

I]®g  ■O’DDBDK]®;’  reports  I-T-E 


Irvington’s  Temflex  105  Plastic  Tubing  is  the  choice  of  I-T-E  Circuit 
Breaker  Company  for  protecting  the  leads  of  small  transformers  which 
are  varnished  and  baked  with  the  lead  wires  exposed.  If  the  varnish 
insulation  should  crack  after  repeated  bending,  the  Temflex  105 
Tubing  maintains  protection  up  to  17,000  volts. 

Specifically  formulated  for  high-temperature  service,  this  product  of 
Irvington’s  Fibron  division  has  Underwriters’  Laboratories  approval 
for  continuous  operation  at  105°  C.  in  air  —  and  at  90°  C.  in  oil. 

Other  advantages  of  Temflex  105  Tubing  are  its  high  dielectric 
strength,  smooth  interior  surface  which  contributes  to  ease  of  as¬ 
sembly,  attractive  appearance,  retention  of  flexibility  under  severe 
service  conditions. 


IRVINGTON 


Temflex  105  Tubing  is  produced  in  all  standard  colors  —  and  is  identi¬ 
fied  by  the  continuously  printed  name  on  the  smooth  surface.  Specify 
it  by  name  when  you  buy. 


WSIIUTIIM  VAMISNIS 
VAMISNIO  CAMMNC 
VAMItNI*  PATII 
VAaNISNfO  HMMUS 
mtUUTIIM  IWNM 

cun  *ir  MniuTtoii 


•T.M.  Re(.  C.S.  Pal.  OR. 

A  Technical  Data  Sheet  gives  complete  information  —  mail  the  coupon  for  your  copy 


•  « 


a  #  •  « 


Send  this  convnimnt  coupon  now 


Irvington 


VARNISH  A 


INSULATOR 


DIV.  OF  MINNESOTA  MINING  &  MANUFACTURING  CO. 
11  ARGYLE  TERRACE,  IRVINGTON  11,  N.  J. 

riants:  Irvington,  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Varnish  &  Insulator 

Uiv.  of  Minnesota  Mining  &  Mfg.  Co. 

II  Argyle  Terrare,  Irvington  II,  N.  J. 

(Gentlemen: 


Please  send  me  Terhniral  Data  Sheet  on  Temflex 
lOS  Tubing. 


Name . ,....„,.Tille . . 

('ompany  . . . . . 

Street  . 

(^ity . . . . . . Zone . . Stale _ _ 
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Tim*  Octoy 


Tim* 

Totallura 


Rwnnin9Tlm* 


MaftiMlKOlly  S*al*d 
Mllitorv  Ttm*r» 


Syn<hro«o«» 
Timing  Motor* 


this  timekeeper  never  takes 


OUTSTANDING  FfATURES; 


#  Extra  strength  Cramer 
Synchronous  Motor  permits 
operation  under  adverse  environ, 
mental  conditions. 

#  Starts  and  stops  within  1/60  sec. 
...  no  time  lag. 

#  Convenient  meter-type  mounting. 

#  Precision-built  5-digit  counter. 

#  Reset  feature  if  desired. 


Datormin**  n**d  for 
mointononc*  on  port- 
ofal*  powor  unit. 


I  Indicator  most  •flSci- 
•nt  tim*  to  r*ptac* 
I  fluor**c*nt  lompt. 


Kaplocamont  of 
vacuum  tub**  for 
radio  tranrmittar. 


Racordt  down-tim* 
on  automatic  tcrow 
mochin*. 


TIMING 

DEVICES 


RUNNING  TIME  METERS 

.  .  .  record  total  operating  time  or  down¬ 
time  on  any  circuit,  machine  or  system. 
Widely  used  for  life  test  experimentation 
in  laboratories  and  for  preventive  main¬ 
tenance  programs,  especially  as  applied 
to  such  things  as  machines,  power  equip¬ 
ment,  tools,  vacuum  tubes,  fluorescent 
lamp  installations,  nuclear  measurements, 
etc.  AAade  in  six  standard  25,  50,  and  60 
cycle  A.C.  models  —  400  cy.,  O.C.  and 
sealed  type  also  available.  Write  for 
information. 


time  off 

loborofory  lif* 
tarfing. 
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Evtry  plot*  in  Bradley  r«<tif!«rs  it  manufactured  at  on  individual 
^  unit.  It  it  a  precision  product  and  not  a  stomping  from  selenium 
cooted  material.  That  it  why  Brodley  rectifiers  give  you  superior 
stability,  efficiency  at  high  temperatures  and  long  life. 


Vacuum-Processed  Bradley  Rectifiers 

laboratory  quabty  at  pirodurtiott  liae  cast 


AAullipIo  loyort  of 
lolonium  oro  purified 

and  bonded  to  each 
plate,  under  vacuum. 
Impurities  cannot 

introduce  variables 
in  rectifier  perform¬ 
ance. 

Phenolic  insulating 
pod  it  applied  to 
minimiie  counter- 
electrode  preuure  on 
selenium  when  plates 
are  assembled  under 
spring  tension.  Effi¬ 
ciency  of  rectifier  is 
protected. 

Counter-electrode  it 
masked  away  from 
edge  of  plate.  Peri¬ 
phery  of  counter- 
electrode  won't  chip 
or  dig  into  selenium 
when  plates  ore 
assembled.  Counter- 
electrode  shorting  it 
eliminated. 

-1  1 

n  n 

”  — 1 

Edge  shorting  of  the  counter-electrode  under  vibration  is  a 
performance  hazard  you  can’t  foresee.  Routine  tests  may  or 
may  not  disclose  its  existence.  Like  any  flaw,  if  it  is  slight, 
you  won’t  know  about  it  until  the  customer  complains. 

A  sure  way  to  eliminate  counter-electrode  shorting  as  a 
threat  to  your  circuit’s  operation  is  to  specify  Bradley  recti¬ 
fiers.  They  are  made  to  prevent  shorting.  Does  this  mean  you 
pay  a  premium  price  for  Bradley  rectifiers?  It  does  not.  You 
get  laboratory  quality,  but  you  pay  production  line  costs.  Try 
us  and  see.  Specify  Bradley  as  a  source  when  you  next 
consider  rectifiers.  Special  problems  are  welcomed. 


SELENIUM  AND  COPPER  OXIDE  RECTIFIERS 


SELF-GENERATING  PHOTOELECTRIC  CELLS 


VACUUM  PROCESSED  for  PCRfORMAMCE  AS  RAT 


ED 
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The  books  said  it  covddn’t  be  done — 
but  Andrew  engineers  went  ed\ead  and 
designed  an  antenna  that  gives 
excellent  coverage  mounted  inside  the 
tower!  This  ingenious  development 
enabled  station  WTOP  in 
Washington,  DC  to  use  their  television 
tower  for  FM  too— and  so  save 
thousands  of  dollars. 


Whatever  your  problem  in  antennas 
Andrew  ingenuity  will  find  the  answer. 

Be  sure  to  consult  us. 


363  EAST  75TH  STREET,  CHICAGO  19 


Waal  aiort  Infonaotloa?  Um  poit  card  oa  loil  page. 


December,  1953  —  ELECTKON  ICS 


FEATURES 


On*  dial  control 
T*mp«ratCK*  comp«niated 
Klystron  tub* 

Accur<^*  stobi*  power  meosuremen! 
OsciKotor  covity  employs  r»on- 
contacting  choke— >Long  lit* 
Military  ruggedrvesf 


SPECIFICATIONS: 

frequency  Ronge— 

7000  to  10,750  mcl  sec 
Frequency  Accwrdcy  — 

Power  Output— O.J?  mw 
Attenuator  Range  — 120  db 
Output  Impedonce— 50  ohms 
Interna)  Pulse  Modulotion 
Puts*  Width— 

0.5  to  10  microseconds 
Oeloy— 3  to  300  microseconds 
Rote— 

40  to  4000  pulses  per  second 
Synchromxotion— Inteinol  or 
external,  sme  wove  or  pulse 
internoi  FM 

Frequerscy  Deviotion— 

•  6  mcs  iec  minimum 
Rote — 40  to  4000  cps 
SyrKhronitotion  —  Internoi  or 
eiterrtol,  s*ne  wove  or  pulse 
External  Pulse  Modulotion 

Polority  — Positive  Of  Negotive 
Rote— 40  to  4000  pps 
Pulse  Width—  f 

0.5  to  250p  yicrosiconds  f 
Output  Syrschronizing  Pulses 
Polority  — Positive,  Deloyed 
and  Undeloyed 
Rote  — 40  to  4000  pps 
Voltoge  — Oreoter  thon  25  volts 
Rise  Tim*  —  Less  thon  1  us 
Tube  Complement — 

OB2  2.  5R4WGr  4,  4AK6  3. 
6a$7G-1,  6AU6  5,  6X4W.2 
12A77-n.  807-3.5651-5,  5721  I 
Power  Input — 

105-125  vohs,  50  1000  cps 
S,ze-17"  X  15"  X  19'/i" 

Weight— 90  »bs. 


P^nlarad 


POLARAD’S  MOMi  MtO-4 
IS  A  MASnRFUL 
COMtlNATION  OP 
ACCURACY-  SIMPLICmr- 
LONOTIME  RlUASILITY 


Frequency  7000  t*  10,7S0  mw/aM 


An  unusually  accurate  and  reliable  laboratory  ^  ^ 

tool,  the  Model  MSG-4  is  invaluable  in  the  comi^tion 
of  comi^x  microsvave  engineering  teets. 

In  the  factory,  its  simplicity  of  operation  eliminates  the  ! 
iseed  of  microwave  specialists  at  a  time  sihen  highest 
quality  must  be  maintained  and  ecotsomy  is  essential.  Result: 
Exacting  specifications  are  quickly  verified  and  thm  are 
fewer  rejects . . .  faster  sfaipnients . . .  more  satisfied  customers. 

In  the  field,  the  military  ruggedness  of  this  versatile 
Signal  Generator  makes  it  possible  to  conduct  vital  teets 
luider  the  most  adverse  conditions  with  laboratory  accuracy. 

For  long  lasting  reliability,  exceptional  aoptcacy  and  simplicity 
of  <^|)eration— the  Polarad  Model  M8G-4  li  tmsurpassed 
fmr  use  in  factory,  field  or  laboratory.  For  further  details 
contact  your  nearest  Polarad  rsppsRsntattve  or  write  us  direct. 

IMMIDIATI  ^IVIRY^^ 


ELECTRONICS  — DMtmbw,  1953 


Qolo^^eie4MA4Xi*i 


A  special  issue  containing 


A  15  N.T.S.C.  Monographs 


The  National  Television  Systems  Committee  has  authorized 
IRE  to  publish  its  long  awaited  Monographs  in  the  January 
1954  special  Color  Television  issue  of  “Proceedings  of  the 
I*R*E“  —  thus  giving  them  industry-wide  distribution  for 
the  first  time  in  print. 


A  25  additional  Color  TV  articles 


will  also  appear  in  this  issue,  which  brings  the  reader  up- 
to-the-minute  on  the  developments  of  Color  Television.  Cop¬ 
ies  of  the  first  Color  Television  issue  are  still  available  and 
combined  with  this  second  Color  Television  issue  will  form 
a  complete  bibliography  of  major  historical  importance. 
Also  included  in  the  January  issue  will  be  a  complete  listing 
of  the  N.T.S.C.  system  specifications  as  submitted  to  the 
F.C.C. ;  and  field  test  reports  on  the  system’s  performance. 


A  in  ^Proceedings  of  the  l*R*E''  January  '54 

Available  to  non-members  for  $3.00.  Extra  copies  to  I  R  E 
members  are  $1.25.  All  members  get  one  copy  free! 


AnoUft 

JllUofUf 

S 4444m! 


I  R  E  is  an  organization  of  3S,S12  member-engineers.  There  are 
no  company  memberships.  Operating  continuously  since  1913, 
its  sections  meet  in  78  cities.  21  specialized  Professional 
Groups  widen  the  scope  of  its  member-services  and  ^0  tech¬ 
nical  committees  help  the  industry. 


"Proceedings  of  the  hR^E" 

Published  by 

THE  INSTITUTE  OF  RADIO  ENGINEERS 

1  East  79th  Street,  New  York  21,  N.Y. 


Please  place  orders  before  December  10th, 
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Portiol  Ats«iiibU*t  CowrtMy  of  H«riii«tk  S«ol  Products  Co. 


Now  4  D-H  Special  Alloys  Cover 
Most  Glass-to-Metal  Sealing  Needs 


From  a  single  source,  the  Driver-Harris  Company,  you  can  now  obtain  metal 
alloys  to  meet  your  glass-to-metal  sealing  needs  for  both  hard  and  soft  glass. 

NEW  ALLOY  THERLO*  This  cobalt,  nickel  iron  alloy,  DRIVER*HARRIS  52  ALLOY  contains  50%  nickel.  It  pro- 
possesses  ideal  properties  for  sealing  hard  or  thermal  vides  a  slightly  higher  coefficient  of  expansion  than  the 

shock  resistant  glass.  It  matches  such  commercial  hard  D-H  142  alloy  and  seals  successfully  with  0120  glass, 

glasses  as  Corning  7052  and  7010  in  expansivity  from 
80*C  to  the  annealing  point.  It  produces  a  permanent 
vacuum-tight  seal  with  simple  oxidation  procedure  and 
resi.sts  attack  by  mercury.  Readily  machined  and  fab¬ 
ricated,  it  can  be  welded,  soldered  or  brazed. 

DRIVER-HARRIS  142  ALLOY  contains  42%  nickel.  This 

is  the  .standard  alloy  for  sealing  into  sealed  beam  auto 
lamps  using  Corning  776  glass.  Used  with  a  borated 
copper  coating,  it  is  the  accepted  seal  for  incandescent 
lamps  and  radio  tubes  and  matches  8160  glass. 


Manufactured  to  the  same  high  standards  that  have 
made  Driver-Harris  the  leader  in  special  purpose  al¬ 
loys  for  more  than  lO  years,  these  alloys  are  available 
as  rod,  wire,  .strip,  sheet  foil  —  and  in  special  shapes. 
They  enable  you  to  meet  your  specific  sealing  needs 
from  a  single  source  —  so  why  not  consult  us  today. 


A/fO  iofu  produ€»rt  oi  Nichrom9* ,  Aduoncu*  ond  Karma' 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

•RANCHES:  Chkof*,  0«tr*H,  CIsvalond,  l««  Aiit«l«t,  Sm  Fr«n<i«<* 
In  Conodoi  ItM  R.  GRHNING  WIRE  COMPANY,  Ud..  Hamilton,  Ontario. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 


Won!  more  information?  Um  post  cord  on  lost  page. 
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'^Internationally 

SPEAKINGX 


Two  Gates  10,000  watt  transmitters  installed  at  Press  Wire¬ 
less,  Inc.,  Hicksville,  L.  I.,  N.  Y.,  one  of  the  world's  foremost 
companies  in  international  communications. 


When  it  comes  to  handling  reams  of  press 
copy,  commercial  messages  and  facsimile  on 
an  around  the  clock  basis— more  and  more, 
engineers  are  agreed  that  the  rugged, 
straightforward,  easy  to  service  and  depend¬ 
able  Gates  high  powered  transmitters  are  the 
answer. 


GATES  RADIO  COMPANY 

Manufacturing  Engineers  Since  1922 
QUINCY.  ILLINOIS  •  >  >  U.S.A. 


Date  line— Bangkok,  Thailand,  Egypt,  Nor¬ 
way,  Dakar,  Alaska,  San  Salvador,  Korea, 
New  York,  or  you  name  it  —  the  best  guess 
is  —  copy  via  Gates-made  international  short 
wave  transmitters.  Any  Gates  office  will 
gladly  participate  in  your  planning.  Over¬ 
seas  customers  will  also  find  a  Gates  repre¬ 
sentative  close  at  hand. 


INTERNATIONAL— k  3  East  40th  St.,  New  York  City 
(Cable  >  -  -  ARLAB) 


7501  Sunset  Blvd. 
Los  Angeles,  Calif. 


5 1  East  42nd  St. 
New  York  City 


1 3th  &  Spring  Sts. 
Atlanta,  Georgia 


Wariver  Bldg. 
Washington,  D.  C. 


Canadian  Marconi  Co. 
Montreal,  Canada 


1  2700  Polk  Avenue 

C  Houston,  Texas 


Wont  more  information?  Use  post  card  on  last  page. 
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SLANT 


■■•quir^niMls  to 


Thu  Inttrument  G>rporation  of  America 
plant  contains  the  most  modern  and 
complete  facilities  available  anywhere  in 
the  world  for  the  exclusive  production 
of  Miniature  Slip-Ring  and  Commutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requirements  in  the  fastest  possible 
time  at  the  lowest  possible  cost 

COMnirt  gMGIHnUNQ  AND 

PRODUCTION  PACIUrm  AYAILABU 

Our  assemblies  can  be  supplied 

at  low  cost  Quality  is  the  highest  in 

the  industry.  Dimensional  accuracy 

and  other  characteristics  are 

excellent  and  these  nniu  are  i 

highly  recommended  for 

instruments  such  as  synchros,  etc.  ^ 

ONf  PItet  iUCTRO-PLATiD  , 

nrfCS  POR  iXTRtMi  ACCURACY 

Wherever  extreme  dimensional 
precision,  accurate  concentricity  ml 

and  high  dielectric  qualities  are  Md 

required,  the  electro-deposition  JnH 

method  is  recommended  . . .  llW 

the  production  of  which  is  gfs 

licensed  under  an  exclusive 
arrangement  with  the  ^  • 

Electro  Tec  Corporation.  ^ 


rrfiCAt 

SPtCmCATIONSi 


/if/  tisssi  MS"  H  J4" 

/  //  CyiiiiSfUal  Of  Hot 

f  .  Crssi-ssctioMSt  .009  to 

j  .040*  Of  mofo 

rtaislii  SoiUti  to  4 

Mkfo-lnchoi  Of  BoHor 

•rsehSownt  1000  V  of  Mofo 

Hi-Pol  iolof-CifCoit 

tint  NarSMoosiTI  to  M  Mbs! 
tofeHos  SpsoSot  To  Ovof  12000  >PM 

Svrfeco  Protoctioei  SoUadioM  ood  Iko* 
diofo  Of  Oold  Sfovoni  Tofnlth,  Minimiio  Woof 


Ovf  OAstnoofiof  (to#  It  at  yovf 
tatvita  of  all  timai  lot  caaiyltatiaa 


I  'HM  l!.ll)(l.  ‘it't'l'i*  W  'lllllMlJ 

I'lHilliniciit  till  lli’l'-  i- (imiuits 


L.Y  IRC  WINDING  SKIL.L. 


If  you  seek  savings  in  component  costs, 

IRC’s  winding  skill  may  serve  your  need. 

IRC’s  mastery  of  winding  wire  elements 
dates  back  more  than  25  years.  Today, 
it  provides  a  wide  variety  of  unique  units 
^  that  offer  realistic  possibilities  for 
savings.  Cost-conscious  IRC  engineers 

will  glady  analyze  your  requirements. 


Wire  element  Is  uniformly  and 
tightly  wound  on  an  Insulated 
core.  Axial  leads  or  other  termina¬ 
tions  are  secured  to  element  by 
automatic  machinery.  Insulated 
housing  may  be  used  or  omitted. 


BASIC 

TECHNIQUE 


tmiiL  Sm 


Boron  &  0«poslte<i  C)|piBi  n«9 
tors  »  Po«rar  RM4»tohif^VMtm«t«r 
MultipiMrs  •  Low  W«tta«»  Wiro 
Wottnds  ■  Insulotod  Compotltion 
Volum*  Control*  « 


specifications 


MIL-R-93A 
AMENDMENT  1 

C'lDvcriirnciit  sprcifit  ations  for  pi*- 
(isioo  wire  woliml  ffsistors  luivi 
fxicn  rovisofl,  MIL-f^-9iA  Aon  iKi- 
rocnt  1  IS  tfx'  iH  W  riipd  st.iod.od 


IRC  PRECISION 
WIRE  WOUNDS 

■ori't  and  float  Itifso  new  spi  i  ifn  .i- 
tioiis.  Ttioy  aio  l■(n^ivall■llt  to  Mil 
types  ttirouijtl  Id 


MAXIMUM  STABILITY  . 

Temperature  i  yr  lirri)  rveo  [>.  vood 
Mil  reuuiri  inents  has  only  ni'riliqi- 
lile  effta  t.  Send  for  new  fi  i  tini- 
1  al  tiulletin. 


INTERNATIONAL  RESISTANCE  GO. 


403  N.  Brood  Si.,  Philodolphio  B,  Po. 

In  CanMla:  Initrnational  Rttulanet  Co.,  Lid,, 
Toronto,  Lictnott 


Sand  m*  tachnical  data  on:  □  Praciaioa  Wir* 
Wounda;  □  Inaulatad  Chokaa;  □  BW  Raaiatora; 
□  4- Watt  Powar  Raaiatora 


•OompaMiy. 


50%  savings 


IRC  Insulated  Chokes  ofTer  savings  up 
to  50%  over  ordinary  types.  Available 
in  two  sizes,  they  are  fully  protected 
against  humidity,  abrasion,  assembly 
damage  and  danger  of  shorting  to 
chassis.  A  favorite  source  of  savings  for 
TV  and  radio  set  manufacturers. 


inexpensive  solution 


4-watt  Insulated  Power  Wire  Wounds 
with  axial  leads  can  save  several  cents 
over  conventional  power  resistors. 
Inorganic  core  and  high- temperature 
plastic  housing  allow  safe  operation 
up  to  165**  C.  Widely  used  in  toys, 
juke  boxes  and  amusement  devices. 


Type  AW  Wire  Wound  resistors  save 
automobile  manufacturers  an  average 
of  14c  per  car.  For  quantity  require¬ 
ments,  these  low-cost  windings  can  be 
made  specially  to  suit  individual  de¬ 
signs.  This  adaptability  has  priced 
profitable  to  numerous  appliance 
manufacturers. 


14c  savings  per  car 


low  cost^low  wattage 


Type  BW  insulated  wire  wounds  offer 
excellent  stability  in  low  ranges— at 
low  prices.  Leading  instrument  manu¬ 
facturers  attest  to  their  superiority. 
H,  1  and  2  watt  sizes  are  equivalent 
to  Jan  types  RU-3,  RU-4  and  RU-6. 
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Vast  and  varied  experience  in  every  field  of 
electrical  and  electronic  manufacture. 


Unexcelled  research,  manufacturing  and  quality 
control  facilities— most  complete  and  up-to-date 
line  of  magnet  wire  in  the  industry. 


Practical  help  in  selecting  correct  size,  shape 
and  insulation  to  meet  exact  design  specifications, 


FORT  WATNE.  INDIANA 


Wont  more  inforiMtioii?  Use  post  card  oa  last  page. 
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KOCH  Pioneer 


in  Fiberglas  reinforced  plastics 


Costly  aerial  cameras  and  other  precision 
instruments  are  now  protected  by  special 
Fiberglas  cases  built  to  Air  Force  specifica¬ 
tions  by  Koch  of  California  (specification  MILC 
4150A-USAF). 

In  the  roughest  kind  of  usage,  not  one  of  the 
30,000  cases  used  all  over  the  world,  or  its  con¬ 
tents,  has  been  damaged.  The  aggregate  saving 
to  U.  S.  taxpayers  runs  into  millions  of  dollars. 

The  Koch  Fiberglas  carrying  case  protects 
equipment  in  shipping,  handling  and  long 


term  storage.  It  can  be  submerged  in  40  feet 
of  water  without  leaking,  or  dropped  from 
trucks  without  breaking  or  denting.  Its  inte¬ 
rior  is  fitted  with  moulded  cushions  of  hair 
latex  pads  that  protect  the  most  delicate  equip¬ 
ment  from  shock. 

The  case  doubles  as  both  carrying  case  and 
shipping  case,  and  can  be  shipped  overseas 
without  any  additional  packaging  whatsoever. 
It  can  be  re-used  indefinitely. 

If  you  manufacture  a  valuable  product  that 
needs  maximum  protection  in  shipment  and 
subsequent  handling  or  storage,  it  may  pay 
you  to  investigate  the  experience  and  facili¬ 
ties  of  H.  Koch  &  Sons,  pioneer  in  Fiberglas 
reinforced  plastics. 


Pioneer  in  Fiberglas  reinforced  plastics 

73  U All  SmtT,  SAN  IRANCISCO 


Fiberglas  Luggage 


Originator  of 
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Wont  more  informotioii?  Um  port  cord  on  tail  pogt. 
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small  size? 

long  life? 
and 

operation? 


II Y  MKTS* 

High  Temperature  Metallized  Paper  Capacitors 


Answer  several  of  your  capacitor  and  assembly 
problems  with  one  quick  stroke.  Specify  ASTRON 
Hy-Mets  —  for  long  life  in  high  temperature  operation. 
Now  you  can  have  the  subminiature  size  of 
metallized  paper  capacitors  for  high  temperoture 
operation  without  derating. 

Hermetically  sealed  Hy-Mets  utilize  ASTRON's  new 
solid  impregnont  —  to  eliminate  possibility  of  any  oil  or 
impregnant  leakage  from  — 55C^  to  •  T25°C.  Hy-Mets 
offer  high  insulation  resistance,  longer  life,  lower 
power  factor  and  exceptional  stability  over  extremes  in 
operating  conditions.  ASTRON  Hy-Mets  are  the 
subminiature  for  the  biggest  job. 

Available  in  a  variety  of  metal  tubular,  cardboard, 
and  JAN  case  styles  for  voltage  applications  up  to  600 
Volts  DC  in  a  wide  range  of  capacitance  values. 

Write  for  Bulletin  AB-19  on  Hy  Met»^  givirrq  complete  data  on 
siies,  ratings,  mounting  styles  engineering  perforrnance 
characteristics  and’test  specifications.  « 

Aifron  manufacfvret  a  comp/efv  Z/ne  of  dry  tioctrotyfie,  m^tallned  poper, 
plastic  molded  and  suhmmroture  paper  capacitors,  afid  standard  and 
suhmimatvrQ  Iff  interference  filters  for  every  rodto,  televilion  and  electronic  use. 

DEPEND  ON  —  INSIST  ON 


Tye«  MOL 
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*Soll4  colon  or  tpiral  marking 


FlEXIBU 

CORD 


Extra  ihifts,  not  ipeed-ups  are 
the  way  Chester  catches  up  on 
production  to  meet  your  deliv* 
ery  dates.  Chester  Wires  and 
Cables  are  never  rushed 
through ...  every  foot  is  qual¬ 
ity  controlled  according  to  the 
highest  standards  known  to 
the  industry.  This  is  the  reason 
Chester  Wires  and  Cables  are 
of  uniform  quality,  always  de¬ 
pendable,  whether  you  use  a 
foot  or  a  qxx>L  For  an  extra 
measure  o{  reliability,  specify 
Chester,  for  your  next  electri¬ 
cal  or  electronic  requirements. 


WIRE  AND  CABLE  DATA  SHEETS 

Contain-  'C.mptrte  mfor  matton  o."i 
Chevlcr  Quality  Conductors  CoM  or 
wntf*  for  yours,  todayl  ' 


UCQRERED 

AND 

NTION  WIRES 


SHOOED 
WIRES  &  CABLES 


WSTRBIIENT 

WIRES 


COAXIAL 

CABLE 


SPECIAl 

WIRES  I  CABLES 

TO  SPECIFICATIONS 


INVITES  INOUISIES  (oi>c«rnlnfl  cvUom 
/  (oktlniicHMf  iiKlwding  pelyatliyUna.  polyvinyl  chler- 
.yloi.,  braiSaS  mj  tocquaraS  wirat,  tpaciol  ia- 
;  .aitotliHl  walarialt,  glow,  yarn  or  onylttawa  aMitariol. 
•acaiaaMiMlaliant  will  ba  maSa 
witbaat  aMIgatlan. 


Waat  aMft  lafenaatlaa?  Uta  patt  cord  aa  Icit  poga. 
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e  hm 


COMMUNICATION 
WIRES  A  CABLES 

TO  SPECIFICATIONS 


TVLEAOIN 

WIRES 


frequency  control  is 

ERN  RAPIO  Hew 


1  cycle  per  megacycle  stability 

continuously  variable  to  any 
frequency  from  2  to  4  me. 


^'irruTim  s^adto  €'OM'pj\m, 


In  addition  to  accomplishing  these  new  highs  in  stability 
with  variability.  Type  173  AAodel  1  is  so  easy  to  operate  that  it 
can  be  handled  by  completely  unskilled  personnel. 

it  is  excellent  as  the  basic  control  oscillator  for  diversity 
receivers,  HF  transmitters,  and  other  communication  devices,  or 
as  a  laboratory  standard.  It  also  provides  both  a  crystal- 
controlled  BFO  and  a  time  base  100  kc  crystal  oscillator  as  a 
secondary  standard;  stability  of  the  latter  is  1  port  in  5  million. 


Northern  Radio  has  long  specialized  in  the  design  and 
construction  of  Frequency  Shift  equipment  of  the  types  listed 
below.  Their  dependable  performance  for  U.  S.  and  Allied  Com¬ 
merce,  Governments  and  Armed  Forces  all  over  the  world  has 
earned  for  Northern  Radio  a  reputation  for  unquestioned  leader¬ 
ship  in  communications  engineering  and  precision  manufacture. 


Fr«^u«fK|r  Shift  K«y«rt 
Ma$l«f  Otclllotttrt 
Div*rtity  l•c•iv•r« 

Fr«^tf«fl<y  Shift  C*nv«rt*r« 

MwIti'Chann*!  Ton*  Syttomt 

Tono  Koyon 

Oomodwlalon 

lodio  Mwlliploii  Sytlomt 

Monitor* 

Tono  Filtor* 
lino  AmpIMor* 


Wont  mort  inloroMtion?  Um  post  cord  oo  lost  pogo. 
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FERRICORES 


MOLDED  COIL  FORMS 


Moldite’s  famed  precision  production  facilities 

are  now  devoted  to  3  major  types  of  electronic  components 
— to  give  the  industry  a  superlative  core  or  coil  form 
for  every  electronic  application. 

Through  years  of  continued  engineering  and  research 
Moldite  has  produced  cores  of  guaranteed  dependability, 
economy,  quality  and  uniformity.  Our  customers’ 
smooth  running  pr^uction  lines  tell  the  story  best 
Specify  a  Moldite  core  specially  designed 
and  precision  made  for  you, 

with  absolute  uniformity  from  first  to  last 


FERRITE  CORES 
MOLDED  COIL  FORMS 
(iron  and  phenolic) 
MAGNETIC  IRON  CORES 
FILTER  CORES 
THREADED  CORES 
SLEEVE  CORES 
CUP  CORES 

Samples  promptly  submitted  upon  request 
(or  design,  pre-pr^uction,  and  test  purposes 


. . .  Sand  for  our  now 
Cotalog  No.  110  — 
THE  MOST  COMPLETE 
LINE  OF  CORES 
IN  THE  INDUSTRYI 


Robert  T.  Murray  Jerry  Gotten  Ca  Martin  P.  Andrews  Pertmuth-Coieman  &  Assoc 
614  Central  Ave.  27S0W.  North  Ave.  Mott  Road  1335  South  Flower 

Iasi  Orange,  NJ.  Chicago  22,  IN.  Fayetteville.  N.Y.  las  Angalee,  Cal 


Jose  Luis  Ponte 
Cardoba  1472 
Buenoe  Aires 


Wont  more  Information?  Use  pest  cord  on  tost  poge. 
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OLD  WAY.  Main  shaft  laquirtd  costly  thrsading.  Asssmbly  was 
slowsd  by  ths  doubU  application  of  washsr  and  nut  and  timo-con* 
suming  tightening  operation. 


TRUARC  WAY.  Truarc  Retoining  Ring  snops  quickly  and  simply 
oxer  ^oiL  Lo^  assembly  is  secured  in  one  lost  operation.  Virtually 
all  play  is  elimirtated  from  lock. 


NIW  DISI0N  USIN0  WAlRIt  TlUAIC  IIN* 
NIMITTI*  TNISI  SAVINtS 

0l>  WAY 

Cost  of  Nut . SIO.OO  per  (housond 

Cost  of  Washer . 3.10  " 

Labor  for  Threading  .  .  .  2.00  "  “ 

Assembly . 3.00  "  " 

TOTAL  $13.80 

TlUAIC  WAT 

Cost  of  Truarc  Ring  and 

Grooving  Operation .  .  $11.52  per  thousand 

Assembly . 2.00  " 

TOTAL  $13.52 


For  proclilon  iatoraol  greeviaf 

SEND  FOR  NEW  CATALOG 


J.  Chesler  cmd  Sons,  Inc.,  Brooklyn,  N.Y.,  manuiacturers  of  the  pre¬ 
assembled  "Reddi-Mount"  cylindrical  lockset,  vises  a  single  Waldes 
Truarc  Retaining  Ring  instead  of  on  old  fashioned  nut  and  washer 
to  secure  the  entire  assembly  of  their  Icxrk.  This  new,  improved 
fastening  method  enables  Chesler  to  eliminate  costly  threading . . . 
save  money  on  material . . .  speed  assembly  time  by  50%  and  pro¬ 
duce  cm  improved,  more  dvuoble  product. 

You,  too,  ccm  save  money  with  Truarc  Rings.  Wherever  you  use 
machined  shoulders,  bolts,  snap  rings,  cotter  pins,  there's  a  Waldes 
Truarc  Retaining  Ring  designed  to  do  a  better,  more  economical 
job.  Waldes  Truarc  Rings  ore  precision-engineered  . . .  quick  and 
easy  to  assemble  and  disassemble. 

Find  out  what  Waldes  Truarc  Retaining  Rings  ccm  do  for  you. 
Send  your  blueprints  to  Waldes  Truarc  engineers. 

aad  aad3rcattiag...Waidts  Traarc  Greevlag  Teel 

^  I - T”,”"* 

Waldes  Kehiaeer,  lac.,  47.UA«ti*in.,Li.c.i,N.Y. 

PUoM  Mnd  m*  th«  new  WaldM  Truarc  Rstaining 
i  Ring  catalog. 

(PItam  priaO 


RETIUNING  RINGS 

WALDES  KOHINOOR.  INC.,  LONG  ISLAND  CITY  1,  NEW  YORK  j  BumImmm  Addren.. 


WALDC*  TMUAMC  NITAININO  RINOS  *NO  PLUMS  AMS  PHOTCCTIO  Sr  ONI  OM  MOMC  OP  TMI  I 

POLLOWINO  U.  S.  PATtNTSi  t.lSI.SAT;  S.ASI.SASs  t.AIS.Stll  t.AlS.SAIi  t.4SS.7SS;  1.441  S4Sl  | 

X.4SS.ISSI  S.4tO.S4li  t,4SS.>SO:  *.4Sl.lS*i  I.4ST.SOI1  t.4SS.SOS>  S.4Sl.tOSi  X.tOS.OSli  | 
AND  OTMIM  PATINTS  PINDINO.  fc. 


dry.. 


Zone.. 


Slat0 . . 
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The  Quality  of  Your  Product 
can  be  no  better  than  the 
Quality  of, its  Component  Parts 


WHEN  POOR  QUALITY  OR  FAULTY 
DESIGN  OF  A  COMPONENT  PART 
CAUSES  TROUBLE  WITH  YOUR  DE- 
VICE  —  YOU  ARE  MORE  UKELY  TO 
GET  THE  BLAME  THAN  THE  AAAKER 
OF  THE  PART. 


In  Fuses  fhe  BUSS  Trademark 
represents  anquestiened  High 


Why  take  a  chance  with  your  produa  and  your  reputation 
when  BUSS  and  FUSETRON  Fuses  are  available? 


To  maintain  highest  quality  every  BUSS  and  FUSE~ 
TRON  fuse  used  by  the  electronic  industries  is 
electronically  tested.  A  sensitive  testing  device  rejeas 
any  fuse  that  is  not  correctly  calibrated,  properly  constructed 
and  right  in  all  physical  dimensions. 


BUSS  quality  means  dependable  elearical  protection 
under  all  service  conditions  and  —  BUSS  quality  means  fuses 
that  blow  to  protect  —  never  needlessly.  ^ 

That’s  why  manufacturers  for  over  38  years  I 
have  standardized  on  BUSS  Fuses  for  dependable  \ 
electrical  protection.  ■ 

Should  you  have  a  problem  in  elearical 
proteaion,  BUSS  places  at  your  service  the 
world’s  largest  fuse  research  laboratory  and 
its  engineers. 

FOR  MORE  INFORMATION  Mail  this  coupon  S 


BUSSMANN  Mfc.  Co.  (CNvkton  of  McGraw  EUctric  Co.) 
Unlvcrtliy  u  Jcftmon,  Sc  'jouit  7.  Mo. 

ricasc  Mnd  me  bulletin  SFB  concelnina  fact*  on 
BUSS  •mail  dimention  futet  and  fuae  noldeit. 


Type  J  Bradltyoffleter 


For  circuits  requiring  a  high 
quality  adjustable  resistor  .  .  . 
the  Allen-Brodley  Type  J  Brad* 
leyometer  is  the  only  choice.  It 
is  not  a  film  or  paint  type  re¬ 
sistor.  The  resistor  element  is 
molded  to  satisfy  your  resistance 
rotation  curve.  After  molding, 
the  resistor  characteristics  re¬ 
main  permanently  stabilized. 


BRADLEYUNITS 
1-2  Watts 

Kradlayuniit  function  parfaclly 
through  a  tomporoturo  rongo  from 
~*60C  to  -f-  TOC.  Chongot  duo  to 
humidity  oro  nogligihlo.  trodloyunitt 
oro  corroiion  roii»tont  ond  will  ooiily 
poii  tho  200  hour  lolt  tproy  tost. 
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Single  Frequency  Signaling  Units 
Equipped  with  Allen-Brodley  Resistors 


The  eight  Western  Electric  single 
frequency  signaling  units,  being 
assembled  above,  transmit  and 
receive  telephone  dial  pulses 
and  supervisory  signals  over 
voice  circuits.  They  convert  di¬ 
rect  current  dial  impulses  to 
2600  cycle  signal  that  is  trans¬ 
mitted  to  alternating  current  ap¬ 
paratus  on  telephone  lines. 

Each  unit  utilizes  4  Bradley- 
ometers  and  23  Bradleyunits. 


The  resistor  elements  of  the 
Bradleyunits  are  encased  in 
plastic  insulating  shells.  Hence 
they  can  be  closely  grouped  in 
a  compact  chassis. 

Since  Bradleyunits  are  rated 
at  70C  instead  of  40C,  they 
assure  stability  and  perma¬ 
nence  which  are  important 
features  in  long  distance  tele¬ 
phone  equipment. 


Allen-Brodley  Co.,  1 1 0  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


ALLEN-BRi&DLEY 

FIXED  &  AdIiUSTABLE  RAD^  RESISTORS 

Sol4  MchitivWy  to  MOfiufoctwr«rt  Q  U  i)  L I T  V  ^  Todio  and  •loctrofMC  •quipmwit 


of  rodto  and  oloctronic  •qwipmont 


Wgnf  more  informotion?  Use  post  cord  on  lost  pope. 
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MACHINED 
BRASS 
CORE  YOKE 


MACHINED 
SOFT  IRON 
OUTER  ROLE 
STRUCTURE 


(Total  Wolfikt  O.t  M.) 


COAXIAL  METER  MECHANISM  DESIGN* 
OPENS  NEW  FIELDS  OF  APPLICATION 

A  now  Marion  concopi  in  ih*  mochanical  doalqn  oi  tho  movinq  coil  qaWanomotw  maqnolie  syiteiB 
hai  iMullod  in  a  "miniatuio"  movomont  with  porionnanco  chaiactoriatic*  and  duiobility  oxcoodinq 
•xixiinq  ruqqodizod  oi  loquioi  ponol  inxtiumonta  of  lor qioatar  rix*  and  woiqhl.  Th*  Marion  "Coaxial'* 
axMmbly  providM  a  maqnotic  hold  of  qioat  ■troaqth,  uniionnity  and  stability  which  is  soU-shioldod. 
Ruqqsdnoss  and  stability  ora  inhorant  in  tho  basic  simplicitY  oi  tho  dosiqn.  Tho  smoli  sis*  and  woiqht 
mok*  practical  tho  application  oi  tho  morlnq  coil  mochanism  os  a  componont  oi  a  qiooi  many  oloc* 
tricol  or  oloctTonic  instiumonis  or  othor  products.  This  is  ospocioily  portinoni  in  oitctait  instrumonts 
whoro  six*  and  wsiqhl  at*  oi  critical  importonco,  yot  no  compromis*  can  bo  mado  with  poriormonco 
and  durability. 

Tho  now  ossombly  (soo  oxplodod  diaqrom)  consists  ossontiolly  oi  o  soft  iron  outor  polo  structuio,  a 
non-maqnoiic  yoko  and  a  maqnotixod  coro  oi  such  diamotors  that  tho  yoko  tits  snuqly  in  tho  polo 
stiucturo  and  tho  coro  within  tho  yoko.  Tho  ossombiy  is  lockod  by  attochinq  tho  bridqo  to  tho  polo 
structuro  by  moans  of  two  sciows  — tho  only  iostoninqs  in  tho  ontiro  assombly.  A  lockinq  finqoi  on  tho 
bridqo  holds  tho  coro  and  tho  iramo  in  position.  Rotation  oi  tho  coro  yoko  is  proxoniod  by  tho  slot  in 
tho  bridqo  ilanqo  which  onqaqos  ono  oi  tho  loqs  oi  tho  iramo.  Tho  movinq  coil  is  contoinod  by  Us 
pivots,  and  boarinqs  locotod  in  tho  bridqo  and  tho  boso  oi  tho  iramo. 

Tho  bosic  dostqn  in  which  all  critical  dimonsions  oro  machinod  from 'a  common  contor  (tho  boarinq 
axis)  qivos  ioi  moro  prociso  and  uniform  aliqnmont  than  is  possiblo  with  stampod  ossomblios.  Tho 
intorlockod  osoombly  ossuros  mointonanco  of  thoso  clooo  tolorancos  and  affords  for  qrootor  riqidity 
and  stronqth  than  is  ovoilabio  in  convontional  mochonisms,  particularly  whon  moss  is  considorod. 


.  MECHANISMS  BY  MARION 

Tho  Marion  "Coaxial"  mochanum  hat  many  applicattons.  not  only  in  indicatlnq 
instrumonts,  but  also  as  a  component  oi  oquipmoni  utilizinq  tho  movinq  coil  qa^• 
vanomoter  principle.  It  is  one  of  a  number  oi  Mechanisms  by  Morion  that  extend 
the  field  oi  application  oi  movinq  coil  qalvanometers  where  previously  sixo,  weiqbt 
or  poriormonco  characteristics  prevented  their  use. 

Marlon  Electrical  Instrument  Company.  401  Canal  Street.  Manchester,  N.  H. 


marion  meters 


*PstoBtt  Pendleq 


MANUFACTURIRS  OF  RUOOEOIZID  AND  "RiOUlAR"  MITIRS  AND  RIlATiD  PRODUCTS 

Ceprtlqkl  1953  Marion  llee.  Instr.  Co. 
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Micro-miniature  Tantalytic  Capacitors 

Smallest  electrolytic  capacitors  commercially  available— 
permit  new  design  flexibility  for  low-voltage  d-c  applications 


General  Electric’s  new  Micro-miniature  Tantalytic 
capacitors  combine  smaller-than-subminiature  size, 
large  capacitance  and  low  leakage  current.  They  permit 
new  design  flexibility  in  low-voltage,  d-c  circuits  .  ;  ; 
particularly  transistorized  subminiature  assemblies 
where  space  is  at  a  premium,  such  as  hearing  aids. 

SUPERIOR  PERFORMANCE.  Micro-miniature  Tantaly¬ 
tic  capacitors  outperform  aluminum  electrolytics  in 
electrical  stability,  operating  and  shelf  life,  because  of 
the  inert  characteristics  of  tantalum  metal  and  the 
stability  of  its  oxide.  They  gain  added  reliability  from 
the  use  of  silver  cases,  a  non-acid  electrolyte,  and  com¬ 
plete  sealing  that  prevents  leaking  and  contamination 
of  the  interior. 

WIDE  TEMPERATURE  RANGE.  Micro-miniature  Tanta- 


lytics  cdn  operate  over  a  —  20  C  to  -fSO  C  range — may 
be  stored  at  —65  C.  With  some  capacitance  derating, 
they  can  operate  well  below  —20  C.  At  —55  C,  units 
rated  10  volts  and  above  will  maintain  at  least  65% 
of  their  25  C  value.  They  also  perform  satisfactorily 
above  -f  50  C  with  some  life  limitations. 

AVAILABILITY.  Designed  especially  for  non-resonant, 
non-critical  applications  such  as  coupling,  by-pass  and 
filtering.  Micro-miniature  Tantalytics  can  be  obtained 
in  sample  lots  2  to  3  weeks  after  your  order  is  received 
at  the  factory.  Production  lots  can  be  shipped  6  to  8 
weeks  after  your  order  is  received.  For  more  informa¬ 
tion,  see  your  G-E  Apparatus  Sales  Representative  or 
write  for  bulletin  GEA-6065  to  General  Electric  Com¬ 
pany,  Section  442-13,  Schenectady  5,  N.  Y. 


xmA  modi 

GENERAL  A  ELECTRIC 


AVAILABLE  RATINGS 


MoxiwniM  Rnrf 

S/16"  Icagtli 

1/2"  iMigtli 

3.0 

6.0 

4 

2.0 

4.0 

6 

1.5 

3.0 

8  • 

1.2 

2.5 

10 

1.0 

2.0 

16 

’•5  ;  V<  I 

That*  rating*  or*  benod  « 

»n  known  muf  X 

v*ll  T1i*y  mMt  th«  —15% 

t*  -1-75%  c«^cll<inc«  t*l*raiKt.  OHiar 
ratlnft,  ^rtfcwlarly  wh*i«  rihV  vbIwm, 
can  b«  swppliad  if  th«  muf  X  vob  ratio# 
b  not  axcoadad  for  lha  valla#*  invaivtd. 


1/a" 


ACTUAL  SIZE 


I  I 


5/1*" 


LAROf  CARACITANCi  and  imall  *iz*  rnoka 
Mkro-miniatwra  Tonlolytict  voluabl*  whara 
•poc*  It  at  a  profflivni.  Oioniatart  or*  .123  in. 


I  ORAL  CO  MR  ANIONS.  Trantbtort  ond  Mkro- 
miniotur*  Tontolytic*  mak*  Ideal  componiont  in 
low-voltofl*  d-c  mlnioturltod  au*nibll*t. 
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TO  MEH  YOUR 


NEEDS  PROMPTLY 


SUPERIOR  ELECTRIC  VOLTAGE  CONTROL 
EQUIPMENT  IS  AVAILABLE  THROUGH  AN 
ELECTRICAL  DISTRIBUTOR  CONVENIENTLY 
LOCATED  NEAR  YOU 

Th«r«  it  on  Electrical  Oittributor  in  your  territory  who  carries 
comprehensive  stocks  of  SUPERIOR  ELECTRIC  Voltage  Control 
Equipment.  He  it  a  specialist  carefully  selected  for  hit 
knowledge  of  your  requirements  and  hit  abiiity  to  give  you 
prompt,  courteous  service.  He  is  os  neor  os  your  telephone. 
Coll  him  for  your  volloge  control  requirements. 


POWERSTAT 

VARIABLE  TRANSFORMERS 


TO  MEET  YOUR 


NEEDS  BETTER 


SUPERIOR  ELECTRIC  VOLTAGE  CONTROL 
EQUIPMENT  IS  AVAILABLE  IN  A  COMPLETE 
LINE  FOR  THE  MAJORITY  OF  APPLICATIONS 

SUPERIOR  ELECTRIC  designs,  engineers  and  manufactures 
Voltage  Control  Equipment  specifically  to  meet  today's  de¬ 
mands.  A  wide  range  of  standard  types  in  numerous  copachiet 
and  ratings  ore  offered,  in  addition.  The  Superior  Electric 
Compony  —  thoroughly  experienced  in  the  field  of  voltage 
control  ^  offers  to  work  with  you  in  developing  special 
equipment  to  meet  your  special  needs  exactly. 


REGULARLY 


BY  OVER  1,600  LEADING  DISTRIBUTORS 
THROUGHOUT  THE  COUNTRY 


SUPERIOR  ELECTRIC  co. 


$  n  s  TO  t  .  c  0  M  Ml c  r I ( u  r 


THI  SUPERIOR  ELECTRIC  CO.,  212  Mae  Av*.,  Bristol,  Conn. 

Please  tend  me  the  muiie  of  the  CUctricel  Distributer  nearest  me  who  stocks 
SUPiRIOR  IliCTRIC  Veltate  Central  Equipment. 

I  am  Interested  In  QPOWERSTAT  Vorioble  TronsfernMrs  H  STABILINE  Automatic  . 
Voltage  Reguloters^  VARICELL  D-C  Power  Supplies  □  VOLTBOX  A-C  Power 
Sus^IIm  n  5-WAY  Bluing  Posts. 

NAME 


Ca'ADDREU 


cr' 


Went  mete  lefonMHee?  Use  pest  cord  e«  1 
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^  POWER  RELAYS 
PR  S«ri«*— Heavy  Duty— 

For  ocroti  rti*  lino  powor  circuits,  high 
current  or  high  voltage  switching. 
From  SPST  to  DPDT.  AC  or  DC  octuo- 
lion.  Silver  contacts. 


O  multiple  leaf 

^  RELAYS 


SU  Series  —  For  multiple  circuit 
switching  of  power  loads.  Contact 
springs  heovy  tin-coated  phosphor 
bronxe.  From  SPST  to  4P0T.  AC  or 
DC  actuation. 


see  other  side  for  more  P  &  B  Relays 


MR  Series — Medium  Duty — 

Medium  duty,  smaller  in  size.  Positive 
wiping  action  and  high  contact  pres¬ 
sure.  From  SPST  to  3PDT.  AC  or  DC 
actuation. 


Q  LATCHING  RELAYS 


LK  Series  — Compact,  high  contact 
capacity,  resists  high  vibration.  Coib 
available  for  either  AC  or  DC  current 
or  voltage  operations.  From  SPST  to 
4PDT.  '  fine  silver  contacts. 


O  plate  circuit 

RELAYS 


LM  and  LS  Series  —Actuate  on  a 
few  milliwatts,  fasily  adjusted.  SmaN, 
rugged,  low  in  cost.  Pram  SPST  to 
DPDT.  DC  coils  only. 


O  GENERAL  PURPOSE 
RELAYS— Light  Duty 


KR  Serie  S  — For  applications 
where  spoce  ond  weight  are  impor¬ 
tant.  WHhstond  high  shock  and  vibra¬ 
tion.  From  SPST  to  3PDT.  AC  or  DC 
actuation. 


A  MULTIPLE  CONTACT 
RELAYS— Light  Duty 


KL  Series— Longer  actuating  coil 
gives  power  to  actuate  additional 
contacts  cmd  maintain  I S  gram  pres¬ 
sure.  From  SPST  to  4PDT.  AC  or  DC 
actuation. 


AP  Series  —Automatic  stop  pre¬ 
vents  backlash  or  overtravel.  Precise 
switching  regardless  of  operating 
speed.  Either  AC  or  DC  current  or 
voltage  actuation. 


O  impulse  relays 


Standard  Relays 

offer  you  many  advantages 


The  extensive  line  of  Potter  &  Brumfield  Stondord  Relays  will 
meet  the  circuit  requirements  of  o  wide  variety  of  applica¬ 
tions.  Wherever  a  P  &  B  standard  or  slightly  modified  ver¬ 
sion  con  be  used  to  solve  your  problem  you  gain  these  im¬ 
portant  advantages. 

1  Provsn  Dosign— P  &  B  Standard  Relays  ore  the 
result  of  more  than  20  years  experience  in  relay 
design  and  have  been  completely  proven  under  all 
kinds  of  operating  conditions.  You  ore  assured  of 
long,  trouble-free,  dependable  performance. 


Lowar  Cost- These  relays  ore  already  tooled.  They 
ore  manufactured  in  production  quantities.  You  gain 
substantial  advantages  in  casts. 

Past  Dallvary— Orders  for  standard  relays  can  be 
filled  from  stock  or  with  a  minimum  delay. 

Sold  through  Dletrlbutore- Popular  types  avail¬ 
able  through  P  &  B  franchised  Electronic  Parts  Dis¬ 
tributors  located  in  all  principal  cities. 


more  P&B  standard  relays 


Qtilephone  relays 

MH  SMitt  ~SmaNMt,  nto«l  v*na- 
til*.  MoxiiiMNn  coil  pow*r  22,000 
ohms.  High  contact  copocity.  Moxi- 
mum  1 6  springs.  From  mok*  to  dowbl* 
br*ok.  AC  or  DC  octvotion. 


MJ  Series— longer,  mor*  tloxibl* 
contact  arms.  low*r  spring  load  rat*. 
Sensitiv*,  fast  acting.  Has  long  lif*. 
From  mok*  to  double  breok.  AC  or 
DC  octuotion. 


ST  Series  —  Short  type  for  restriced 
spoc*.  Slondord  telephone  design. 
Fast  acting — 50  MW  per  movobi* 
pole.  From  make  to  breok-mok*. 
DC  actuation  only. 


LT  Series  —For  DC  voHag*  or  cur¬ 
rent.  Operating  time  of  less  than  10 
MS  con  be  accomplished.  50  MW 
per  movable  pole.  From  make  to 
double  break.  DC  actuation  only. 


o 


MOTOR  STARTING 
RELAYS 


MS  Series— A  voltag*  controlled 
relay  insures  Ihrowout  of  the  starting 
winding  when  motor  reaches  rated 
speed.  Fost  acting  double  breok. 
High  pull  in,  low  pull  out. 


^  HEAVY  DUTY- 
SHOCKRROOF  RELAYS 

SP  Series  —Can  be  mounted  in  any 
position.  Farticuiariy  resistant  to  vi¬ 
bration  and  shock,  tugged  construc¬ 
tion.  From  SFST  to  DFDT.  AC  or  DC 
octuotion. 


A  SUPER  SENSITIVE 
RELAYS 

SS  Series  —Ultra  sensitive.  Oper¬ 
ate  on  less  than  10  MW.  Dual  coib, 
IOC  vibration  resistonc*.  Wide  ver¬ 
satility.  On*  form  C-SFDT.  DC  actua¬ 
tion.  Fin*  silver  contocts. 


Q  SUPER  MIDGET 
RELAYS 

SM  Series— rmy  and  rugged  . . . 
plug-in — on*  form  C  High  degree  of 
resistance  to  vibration  and  shock.  On* 
form  C-SPDT.  Coined  silver  to  rhodium 
plated  contacts.  DC  actuation. 


Q  SUBMINIATURE 
SENSITIVE  RELAYS 

PW  Series  —  Standard  7  pin 

plug-in.  tuggedixed  for  vibration  and 
shock.  Operating  power  25  MW.  Con- 
toct  load  2  amperes. 


Q  MINIATURE  DC 

POWER  CONTACTOR 

MB  Series  — High  current  contoct 
capacity  and  rugged  construction. 
Contact  pressure  approximately  250 
grams  rated  60 A  at  28V  DC. 


Q SPACE  SAVER 
RELAYS 

CA  Series  —  Small  size  with  large 
current  carrying  capacity.  Fast  arma¬ 
ture  release.  Fiber  mounting  base. 
SPST-NO-doubI*  break.  AC  or  DC 
actuation. 


PHOTO  FLASH 
RELAYS 

FR  Series— SuitobI*  for  photo  hash 
or  high  voltag*  requirements.  Con¬ 
tacts  carry  high  current  surge  without 
sticking,  burning  or  pitting.  SPST  to 
DPDT.  AC  or  DC  actuation. 


^DUST  COVERS  AND  HERMETIC  SEALING 

All  P  &  8  Standard  Relays  can  be  supplied  with  dust  covers  or  her¬ 
metically  sealed  cans  with  either  solder  or  plug-in  headers. 


o 


400  CYCLE 
AC  RELAYS 


AF  Series — is  grom  or  higher 
iontact  pressure.  Withstond  better 
than  1 0G  shock.  Heavy  cast  mounting 
foot.  On*  form  A  to  2  form  C.  Silver 
or  palladium  contacts. 


0  Write  Home  Office  in  Princeton  or  phone  your 
local  P  A  B  Soles  Office  for  new  master  catalog 
illustrating  and  describing  our  wide  line  of  basic 
relay  structures,  housings  and  enclosures.  Samples, 
recommendations  and  quotations  promptly  fur¬ 
nished  on  special  problems. 


Potter  & 


Brumfield 


PRINCETON,  INDIANA 
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VAILABU  AT  YOUR  LOCAL  ELECTRONIC  PARTS  DISTRIBUTOR 


LJtilizing  General  Electric  components, 
manufacturers  are  assured  of  precision- 
engineered  products  which  surpass  the 
most  stringent  stability  requirements. 
Designed  with  performance  as  the 
primary  objective,  these  units  are  also 
mass  produced  at  low  compmtent  cost! 
And,  General  Electric’s  tremendous 
manufacturing  capacity  erases  your 
unit  supply  problems! 

Decide  today  to  investigate 
these  new  G-E  products  .  .  . 
and  to  incorporate 
them  in  your  f 

design  plans. 


OllAY  LINE 


Print.Wlra” 
CUIT  BOARDS 

*"  »«•*»•  ^  MllHmy 


Cuftom  Built 
**«*ClSION 

metal  parts 


resistors 

ndard  physical 
"Jbedded  in?  "f*-  ***- 
Perature 

VitrJ.?  for 

»  characteristic  "V- 


-Pccity  g.E  Clamn-Se. 
aster  delivery.  G  F  b 
Wtltislide  machine,  ^ 

‘""aa'ciir*' 

tottrank" 

f."Ph.c  and  electrical 
Material,  in  ,  . 

‘l'«meter,  up  to  .04o?^ 


General  Electric  Company,  Section  4113 
Electronics  Pork,  Syracuse,  New  York 

Please  send  me  detailed  information  on  your  General  Electrici 

□  DELAY  UNE  □  "Print-Wire"  CItCUIT  BOARDS 

□  METAL  PARTS  □  RESISTORS  -w.. 


LET  G-E 

APPLICATION  ENGINEERS 
ADVISE  YOU! 


NAME 


ADOkESS. 


.state 


ELECTRIC  *ii 


k  GENERAL 
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Here's  how  to 

get  exactly  the  coils  you  need 


You  can  get  C.T.C.  slug  tuned  coils, 
single  layer  or  pie  type  windings  to 
your  exact  specifications  —  military 
or  personal  —  with  expert  workman¬ 
ship  and  correct  in  every  detail  as  to 
materials  and  methods. 

C.T.C,  coil  forms  are  made  of  qual¬ 
ity  paper  base  phenolic  or  grade  L-5 
silicone  impregnated  ceramic.  Mount¬ 
ing  bushings  are  cadmium  plated 
brass;  ring  type  terminals  are  silver 
plated  brass  protected  by  water  dip 
lacquer.  Terminal  retaining  collars  of 
silicone  fibreglas  which  permit  2  to  4 
terminals,  are  available  on  forms  des¬ 
ignated  Type  C  above.  Wound  units 


COIL  POtM  SPICIPICATIONS 


Cell 

Term 

_ Materiel _ 

Meentlng 
Stud 
ThresMl 
_ Mse _ 

Term 

O.D. 

Meant  ed 

O.  A. 
NoIgM 

LST 

L-5  Ceramk 

8-32 

yis" 

LS6 

L-5  Ceramic 

10-32 

w 

LS5 

L-5  Ceromic 

M-28 

iy«' 

LS8 

L-5  Ceramk 

M-28 

*H4' 

IS7 

L-5  Ceramk 

V4-28 

Vi' 

1«Ms' 

LSM 

Paper  Phenolk 

8-32 

"/ii* 

LS3 

Paper  Phenolk 

)4-28 

H' 

I'A' 

IS4 

Paper  Phenolk 

Vx” 

2* 

NOTIi  Trpti  ISj,  IS«,  IS7.  ISt  hov*  )l»o  lockin«  iprlM. 
Typ*  1ST,  ovolabl*  wMi  ilwg  lockkip  tprlna  at  lypa  ISTl. 
Typ*  IS4  kot  Mud  Iwct  —  oMtart  kov*  odivitakla  rkip 
loniiiiMl*. 


Want  more  information?  Use  post  card  on  loit  page. 


LS3 


^  lst 

^  TYPEC 


LS7 

TYPEC 


LS7 


December,  1953  —  ELECTRONICS 


can  be  coated  with  resin  varnish,  wax 
or  lacquer.  All  units  are  furnished  with 
slugs  and  mounting  hardware. 

A  table  of  frequencies  and  perme¬ 
abilities  relating  to  the  slugs  used  in 
the  coils  shown  above  is  contained  in 
C.T.C,  catalog  400.  Send  for  your 
copy,  and  ask  for  prices  and  specifica¬ 
tions  on  the  coils  you  need.  Be  sure  to 
send  complete  specifications  for  spe¬ 
cially  wound  coils. 

All  C.T.C.  materials,  methods  and 
processes  meet  applicable  government 
specifications.  Cambridge  Thermionic 
Corporation,  437  Concord  Avenue, 
Cambridge  Mass.  West  coast  man- 
ufactvuers  contact  V.  Roberts, 
6068  West  Washington  Blvd., 
Los  Angeles,  and  988  Market  Street, 
San  Francisco,  California. 


custom  or  start 


Cf 


rtteed  components 


See  our  listing  in  Electronics  Buyers'  Guide 


^  IPP  LS5 

/  *5^  TYPEC 

LS6 

TYPEC 


NIW  COIL  KIT  Xa060  for  developing 
prototypes  and  pilol  models  contains  1 0 
slug-tuned  coils  of  LS6  siie,  type  C,  with 
silicone  flbreglos  collars.  Range;  from  2 
Microhenries  to  800  Microhenries,  each 
coil  slightly  overlapping  next  coil  in 
scale.  Kit  includes  mounting  hardware 
plus  chart  listing  data  of  interest  to  de¬ 
signer.  Coils  ore  color-coded  to  chart, 
enabling  designer  to  order  in  quantity 
once  specifications 
are  determined.  ^ 


Capacity:  Whether  you  require  a  few  hun¬ 
dred  or  several  million  parts,  the  right  size 
and  type  of  equipment  is  available.  Ample 
kilns  available  plus  many  special  kilns,  in¬ 
cluding  controlled  atmosphere  kilns,  provide 
firing  capacity  at  optimum  temperature. 


offers  you  these  advantages  for 


Low  Cost:  The  right  equipment  for  every 
job  means  that  your  work  is  produced  at  the 
most  favorable  cost. 


Variety  of  Materials:  In  AISiMag  you 
have  the  widest  choice  of  materials  so  that 
you  con  most  readily  match  the  material  to 
your  requirements.  Latest  property  chart 
sent  on  request. 


ANOTHER  4 
NEW  PLANT- 
(the  third  in  three  years) 
AGAIN  PERMITS 

QUICK 

,  DELIVERIES!  ^ 


Engineering  Assistance:  If  you  will 
send  details  of  your  requirements,  our  engi¬ 
neers  will  submit  suggestions  on  material 
and  design  to  assist  you  in  finding  the  most 
efficient  and  economical  solution  to  your 
requirement.  ’ 


AMERICAH  LAVA  CORPORATI 

CHATTANOOGA  5,  TENNESSEE 


A  SUtSIDIAtY  Of  A»/NNfSOTA  tAININO 

AND  uANUfAcrufiNc  company 


1 


OfFICES  METROPOLITAN  AREA:  471  liood  St.,Newqtk,N  J.,Milch«ll  2-815?  •  SYRACUSE, N  Y  330  Atlmqlon  Avt  , Phone  74  5048  •  CLEVELAND  5012  Euflix)  A*t  .Room  2007,Eip(t«t  1-4485 
^  NEW  ENGLAND  1374  Mat!  A*».,  Cambfidqo,  Mm«.,  R.rklond  7  4498  •  PHILADELPHIA  1449  N  8foad  Si,  Sl«tn»on  4  2823  •  ST.  LOUIS  1123  Wnhinqlon  A*#,  Cotliild  4959 
CHICAGO  228  H  LoSalle  Si.,  Conitol  4-1721  •  SOUTHWEST  John  A  Green  Co  ,  4815  0/iole  Or  ,  Dollot  9,  Diion  9918  •  LOS  ANGELES  5403  N  Hunlinqion  Dr  ,  Copilol  1-9U4 


I 


Kinos 


BN  Connectors  ore  small,  lightweight 
connectors  designed  for  use  with 
small  cables  such  as  RG-55/U,  RG< 
58/U  and  RG-62/U.  They  are  widely 
used  for  Video,  I.  F.,  Trigger  Pulse 
and  LoW'Power  R.  F.  applications. 

During  its  many  years  of  collabora¬ 
tion  with  our  Armed  Forces,  Kings  has 
developed  engineering  skills  and  pro¬ 
duction  know-how  that  have  won  them 
"top-priority"  with  radio  and  elec¬ 
tronic  engineers  everywhere.  Con¬ 
stant  research  and  rigid  quality  con¬ 
trol  are  responsible  for  the  increasing 
demand  for  Connectors  by  Kings. 

Our  fully-staffed  engineering  depart¬ 
ment  is  ready  to  serve  you  promptly 
and  skillfully.  You'll  be  glad  you 
called  on  Kings  first. 


Want  mort  informatioa?  Um  post  cord  on  Imt  pog«. 
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FOR  ARRLICATIONS  IN  RADAR,  TIliMITf  RINO,  DIOITAl  COMPUTING,  TIliVISION,  NUCliAR  PHYSICS 


i  f  *  - . . ^  i 

— feftHwi  >7f//  Lr.--  A 


Coincidence  Detector,  Type 
I20IB,  another  oj  the  ' 
basic  elements  in  Bur~ 
roughs'  line  o/ "  Unitized” 
Pwse  Control  E^pment.* 


"Unitized”  Pulse  Control  Equipment 

jjermiis  -^stjeas/  tGadaphaiion  of  elecfronic  test  circutts 


Speedy  assembly  of  electronic  testing 
equipment  is  one  big  advantage  you 
gain  when  you  use  versatile  Burroughs 
pulse  control  units  .  .  .  but  there  is 
another  tremendous  advantage  that  only 
“Unitized”  equipment  offers.  Since  each 
Burroughs  unit  performs  just  otu  basic 
operation — such  as  generating,  counting, 
mixing,  gating,  or  delay — it’s  easy  to 
reassemble  equipment  for  a  dijfferent  project 
when  one  set  of  electronic  tests  is  com¬ 
pleted.  You  simply  make  a  block 
diagram  of  the  new  circuit  needed  and 
rearrange  the  cables  to  correspond  to 
your  diagram.  This  flexibility  permits 
you  to  quickly  perform  tests  which  other¬ 
wise  might  require  a  very  long  time  or 
not  be  undertaken  at  all. 


SIMPLY  ''PLUG  IN'* 

BURROUGHS  COINCIDENCE  DETECTORS 

Both  of  the  coincidence  detectors  offered 
by  Burroughs  demonstrate  the  practical 
one-basic-function  principle  that  makes 
Burroughs  “Unitized”  Pulse  Control 
Equipment  so  suitable  to  your  needs. 

Burroughs  Coincidence  Detector,  Type 
1 201 B  (shown  here),  is  designed  to  detect 
coincidence  between  the  output  signal 
of  a  flip-flop  and  0.1  microsecond  pulses. 
Two  inputs  are  provided  for  each  unit. 
One  accepts  0.1  microsecond  pulses  with 


amplitudes  of  12  volts  or  more.  The 
other  accepts  the  output  of  Burroughs 
Flip-Flop,  Type  IIOIC  or  equivalent. 

Burroughs  “Unitized”  pulse  control 
assemblies  have  been  in  constant  use  for 
more  than  two  years.  Their  proved 
dependability  has  lc(l  to  their  use 
by  many  leading  electronic  research 
organizations,  including:  Massachusetts 
Institute  of  Technology,  Consolidated 
Engineering  Corporation,  The  Catholic 
University  of  America  and  Magnetics 
Research  Company. 


For  full  information  on  Burroughs  "Unitized”  Pulse  Control  Equipment,  write  or  call  Department  12F, 
Electronic  Instruments  Division,  Burroughs  Corporation,  511  North  Broad  Street,  Philadelphia  23,  Pa. 


PULSE  GENERATORS 
COINCIDENCE  DETECTORS 
PULSE  DELAYS 
FLIP-FLOPS 
PULSE  CATERS 
CHANNa  saEaoRS 
MIXERS 


eiiCTROMIC  IMSTRUMtMTS  DIVISIOM 


THE  BEST  KNOWN  NAME  IN  OFFICE  MACHINES 
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Wont  more  information?  Uw  post  cord  on  lost  po«c. 
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radio'receptoR'Company; 


D< 

l„ 

O 

D 

E, 

S 


o  you  know  Radio  Receptor  Company  gives 


nstant  attention  to  Diode 


rders,  and  prompt 


eliveries  on  many  types  — 


specially  JAN  types  1N34A,  1N69,  1N70,  1N81. 


0  why  not  consult  with  us  now! 


TRAN 


RS 


DiffuMed  PNP  Junction  Transitora  ^ 

RRH,  RRSO,  RRSl  and  RRH  ^  .. . 

in  production  quantities  for  '  ^  ' 

applications  in  low  level  audio  ^  q 

circuits.  Also  available  „  .  '  «  «  .  .  1 

hermetically  sealed.  SeletriM  A^GermaniUftl  D\V73KM 


Since  1 922  in  Radio  and  Electronics 


SALES  OEPTt  2S1  WEST  tStk  STKn.  NEW  TOW  11  U 
rACTtlllS  IN  NttCKlVN,  N.  V.  fyF 


Wont  more  informolKHi?  Use  post  cord  on  lost  poge. 
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SHAKXPROOF 

3  1 


SHAKtPROOF 


|, 


-\4Xtmr.. 


UNION  TYPE  M 


TYPICAL  PERFORMANCE  DATA 


MINIATURE  RELAYS 

MEET  ALL  REQUIREMENTS  OF  MILITARY 
SPECIFICATIONS  MIL-R-5757  A  &  B 


Now,  you  can  buy  Union  type  M  miniature  re¬ 
lays  in  quantity.  And  due  to  our  large  produc¬ 
tion  facilities,  you  can  expect  a  delivery  date  that 
will  meet  your  needs.  Both  6-pole  and  4-pole  dou¬ 
blethrow  models  are  available.  They  meet  all  re¬ 
quirements  of  Military  Specifications  MIL-R-5757 


Sarvica  Tamparotura 

-45°C  to  US'C 

•55*C  to  B5*C 

Styla  FM  (6-pola) 

30312S 

303085 

Coil  Ratittanca 

32S  ohmt 

325  ohmt 

Nominal  Voltaga 

26.5 

26.5 

Max.  Pull-In  Voltaga  at  ,  18 

Max.  Ratod  Tamparatura 

18 

Max.  Drop-Out  Voltaga  at  13 

Max.  Ratod  Tamparatura 

13 

Sarvica 

Continuoui  , 

Shock 

40  G't  for  10  millitocondt 

Vibration 

10  to  55  cyclat  par  toe. — 
0.060  total  axcurtion 

Lifa  Expoctoncy 

1,000,000  oparationt  minimum 

Contact  Rating 

2  ampt.  at  26.5  Volts— 

Ratitliv*  Load 


A&B. 

Here  are  the  facts:  shock  load  rating  for  the 
Union  type  M  relay  is  40  G’s  for  10  milliseconds, 
and  this  figure  is  obtained  with  the  relay  deener¬ 
gized.  This  is  an  important  point  to  remember,  be¬ 
cause  some  relays  are  shock-rated  with  the  relay 
energized,  resulting  in  a  stiller  assembly  with  a 
higher  (and  non-comparable)  G  rating. 

Breakdown  voltage  at  sea  level  is  1000  volts  be¬ 
tween  case  and  coil  or  contacts,  a  figure  unmatched 
by  any  known  comparable  relay.  The  low  18 -volt 
pull-in  voltage  is  given  for  maximum  rated  temper¬ 
ature.  You  do  not  have  to  allow  for  temperature 
rise  when  you  use  this  design  figure. 

This  relay,  weighing  only  3  Vi  ounces,  is  her¬ 
metically  sealed  containing  nitrogen  under  pressure. 


Broakdown  Voltag*  at 
Soa  Laval 


1000  vaitt  a.c.  batwoan 
coia  and  cantodt  or  call 


GENERAL  APPARATUS  SALES 


UNION  SWITCH  &  SIGNAL 

DIVISION  OF  WESTINGHOUSE  AIR  BRAKE  COMPANY 


PITTSBURGH  IB 


PENNSYLVANIA 


NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 


- - - - - - 

Ganarol  Apparafui  Salat  Dapartmant  E-67  || 

f  Union  Switch  A  Signal  DIvition  ji 

I  Wattinghouta  Air  Broka  Company  | 

j  PiHtburgh  IB,  Pa. 

I  Plaata  tattd  additional  information  on  Union  typo  j 

E  M  raloyi. 

1 

Nama  .  Titia . 

1 

r  Company  . 

I  Addrati . 

!City,  Zona  A  Stata . . . 
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fF^./  f'^ 


the  answer 
to  most  interval 
timing-control  problems 


MANUAL  SET  TIMERS  •  Series  RS 


Compact,  nigged  construction  handles  high  load  without  auxiliary 
relay.  Heavy-duty,  snap-action  contacts  maintain  continuous  pres¬ 
sure  and  wiping  action.  18"  color-coded  leads  facilitate  wire  con¬ 
nections.  20-amp.  rating  —  completely  enclosed -2^2"  dia.,  3 Vi" 
length  —  easy-setting  knob  —  elapsed-time  indication.  Time-cycle 
ranges,  IS  min.  to  12  hrs.,  dial  calibration,  15  sec.  to  IS  min.  115-volt 
AC  current,  60, 50,  or  25  cycles.  Complete  information  in  Bulletin  ^59 

INSTANTANEOUS  RESET  TIMERS  •  Series  PAB 


For  process  control  in  industry.  Have  automatic  reset,  time-setting 
adjustment,  large  numerals.  Extremely  accurate.  Built  to  stand  hard 
usage.  Timing  range  1/10  sec.  to  5  sec.  in  1/10-sec.  steps  (PAB-3S)— 
to  2  min.  to  3  hrs  in  2-min.  steps  (PAB-3H).  Complete  information  in 
Bulletin  ^58 


AUTOMATIC  RESET  TIMERS  •  Series  P  and  M 

Series  P  have  AC  input  line  cord,  built-in  actuating  start  button, 
receptacles  for  plug-in  remote-control  and  load  circuits.  Time  cycle, 
15-sec.  to  5-min.,  dial  calibration,  Va  sec.  to  5  sec.  1 15  or  220  volt  AC, 
50  or  60  cycles. 

Series  M  is  similar  to  Series  P,  but  start  button  cannot  operate 
from  remote  position.  Receptacle  for  plug-in  load  circuit.  60-sec.  time 
cycle,  calibrated  in  seconds.  Complete  information  in  Bulletin  ^68 


SIGNAUNG  TIMERS  •  Ssries  S 

Command  eye  and  ear  attention  when  time  interval  is  completed.  Auto¬ 
matically  closes  or  opens  circuit  at  end  of  elapsed  time,  and  operates 
buzzers,  bells,  or  Ughts  ot  remote  stations.  5"x5"x3".  readily  attached 
to  wall,  panel,  or  switch  box.  115  to  230  volts  AC.  25,  50.  or  60 
cycles.  Slow-speed,  self-starting  motor.  Pure  silver  contacts.  Interval 
range,  1  min.  to  3  hrs.,  dial  calibrated,  1  sec.  to  5  min.  Complete 
information  in  Bulletin  ^98  , 


Monuiactxirers  of  these  and  other  timers  and  controls  for  Industry: 
AUTOMATIC  RE  CYCLING  HMERS  •  TIME-bELAY  TIMERS  •  RUNNING  TIME 
METERS  •  INTERVAL  TIMERS. 


IDUSTRU 


I'nucrs  thnt  (Amt rot 
the  /'///.»<■  Heat  of  huiustn 


INDUSTRIAL  TIMER  CORPORATION 

131  OGDEN  SrifEEr,  NEWARK  4,  N.J. 


Want  mer*  infoniMtien?  Um  pett  cord  on  lost  pogt. 
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SMALLER 


•  • 


Here’s  real  line  switching  versatility  for  Stackpole  Types  LP, 

LR  and  other  standard  variable  composition  resistors!  These  little 
switches  measure  only  7/8"  diameter  by  9/32"  deep,  exclusive  of 
terminals. 

Six  standard  types  fill  virtually  every  line  switching  need— from 
a  low  torque  model  for  midget  radios  with  small  knobs,  to  a  heavy 
duty  SP  DT  type  for  large  combination  receivers  and  television 
sets.  For  auto  radio  and  similar  applications, 
there  is  a  new  high-current,  low-voltage  type 
with  doubly  anchored  terminals  that  really  takes 

the  stress  of  heavy  wires.  y  ^ 

Write  for  Stackpole  Switch  Bulletin.  DP  3  AMPS.,  1 25  V.;  1  AMP., 

at  250  V.  AC-DC.  U.L.  Approved 
Typ*  A-10 


SP  ST  5  AMPS.,  125  V.  AC. 
With  or  without  dummy  terminal. 
U.L.  Approved  .  .  .  Typo  A*  11 


SP  DT  3  AMPS.,  125  V.  AC-DC. 
For  combined  line  twitching  and 
B-f-  discharge  in  large  radio  or 
TV  receivers . Type  A-13 


DP  ST  LOW  TORQUE  TYPE,  1 
AMP.,  1 25  V.  AC-DC.  U.L  Ap¬ 
proved  . Type  A-15 


SP  ST  3  AMPS.,  1 25  V.;  1  AMP., 
250  V.  AC-DC.  With  or  without 
dummy  terminal.  Type  A>16 


U.L  APPROVID 
SWITCH  COVIR 
it  ovoi/ob/e  for 
above  switchos. 


Eloctronic  Components  Divition  fy 

STACKPOLE  CARBON  COMPANY 

S#.  f^aryt,  Po. 


FIXED  A  VARIABLE  RESISTORS  •  LINE  A  SLIDE  SWITCHES 
CERAMAG"  FERRITE  CORES  •  IRON  CORES  •  MOLDED 
COIL  FORMS  •  "GIMMICK"  CAPACITORS,  etc. 


Wont  more  information^  Us*  post  cord  on  lost  poge. 
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New  metal-dad  subminioture  capacitors 
withstand  extreme  temperatures 


Permafil  soRd  dielectric  permits 
operation  up  to  125C  without  derating 


RU<»GEDLYCONSTRUCTEDG-Esubminiature 
metal-clad  capacitors  meet  all  requirements 
of  JAN-C-25  and  the  proposed  MIL-C-25. 


Here’s  a  complete  new  line  of 
General  Electric  metal -clad  sub¬ 
miniature  cai>acitors  designed  to 
meet  difficult  operating  condi¬ 
tions.  Now  you  need  no  increase 
in  capacitor  size  for  applications 
with  high  working  temperatures. 

G.  E.’s  exclusive  permafil 
solid  dielectric  eliminates  the 
possibility  of  leakage  without  de¬ 
rating  from  —  55C  to  -|-125C — 
and  up  to  -fl50C  with  proper 
derating.  Silicone  bushings  give 
high  shcKk  resistance — both  ther¬ 
mal  and  physical — and  leads  can  be 
soldered  right  up  to  the  bushing. 


Muf  ratings  range  from  .001  to 
1.0  muf  in  100,  200,  400  and  600 
volts  d-c  working.  They  can  be 
operated  at  full  voltage  up  to 
altitudes  of  50,000  feet. 

If  you  need  even  smaller  capac¬ 
itors,  G.E.  has  intrcxluced  another 
line  of  new  Pyranol*  (liquid-filled) 
metal-clad  capacitors:  These  are 
designed  for  operation  from  —  55C 
to  -t-85C  without  derating  and 
offer  the  same  electrical  advan¬ 
tages  as  their  p>ermafil  cousins. 
For  further  information  on  pei- 
mahl  capacitors,  send  for  new 
Bulletin  GEC-987. 


GENERAL^  ELECTRIC 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Compact  high-voltage  components  built  for  extra  long  service  life 


These  G-E  high-voltage  components  offer  a 
continuous-service  life  for  long  periods  under 
extreme  temperatures  and  mechanical 
shocks.  All  are  oil-filled  and  hermetically 
sealed  to  resist  moisture,  dirt  and  dust.  For 
applications  5000  volts  and  higher,  where 
corona  must  be  held  to  a  minimum,  a  wide 
range  of  ratings  can  be  tailored  to  meet 
your  needs.  In  your  inquiry,  please  include 
all  functional  requirements,  any  physical 
limitations,  and  expected  quantities.  Contact 
your  G-E  Apparatus  Sales  representative 
for  more  information. 


RocHfisrt 


Raoctor* 


Detects,  measures  liglit  accurately  Speeds  solution  to  field  problems 

G-E  photovoltaic  cells — for  applications  The  G-E  analog  field  plotter  offers  a 

where  electronic  amplifiers  are  not  valuable  aid  to  electronics  equipment 

practical — provide  extra-high  output  engineers  in  simplifying  complex  field 

with  stability  and  long  life  in  capturing  studies.  Problems  in  electrostatics, 

light  energy  and  converting  it  into  electromagnetics,  and  many  other  fields 

electrical  energy.  This  self-generating  are  rapidly  solved  with  this  sensitive, 

power  plant  can  detect,  measure,  and  versatile  plotting  board  and  associated 

control  light— and  can  measure  varia-  equipment.  It  needs  only  a  low-voltage 

tions  in  colors.  These  G-E  cells  are  d-c  supply,  and  is  not  affected  by  line- 

available  in  a  hermetically  scaled  series  voltage  variations.  Explanation  and 

with  standard  mountings,  and  in  a  wide  instructions  are  covered  in  a  50-page 

variety  of  mounted  and  unmounted  manual  accompanying  plotter.  For  de¬ 
sizes.  See  Bulletin  GEC-690.  tails,  see  Bulletin  GEC-8S1. 


Cover  wide  temperature  range 

From  — 55C  through  -J-IOOC — that’s 
the  wide  range  covered  by  these  new 
G-E  miniature  selenium  rectifiers. 
Stacks  available  for  either  lead  or 
bracket  mounting — have  the  same  out¬ 
standing  features  as  larger  G-E 
selenium  cells:  long  life,  good  regulation, 
high  reverse  resistance,  and  low  heat 
rise.  For  protection,  they  are  enclosed 
in  either  Tcxtolite*  tubes,  or  hermet¬ 
ically  sealed  in  metal-clad  casings.  For 
more  data,  contact  your  G-E  Appa¬ 
ratus  Sales  representative. 


Osnsrsl  Dsctrk  Csmasiiy, 

Ap^rstvs  Sals*  DIvisIsii,  Ssctlsa  DM7-SA 
SchsnsctaAy  S,  Nsw  York 
PIsat*  tsnd  tn*  th*  following  bullstinu 
y/  for  rsfsrsnc* 

X  for  ifflfflsdiot*  profsct  yr^ 

□  OiC-690  Phsisvsitoic  Cslls  n 

C  OEC-tSI  ,  Analog  PisU  PloHsr 

□  OEC-9S7  Psrmofll  Capacitor* 


EQUIPMENT  FOR 
ELECTRONICS  MANUFACTURERS 


Caaipononts  Froettonol-hp  moMri 
Ractiflart 

Matara,  Intinimanta  Timara 

Oynonolera  Indicollno  liotita 

Caooellora  Control  awilcliaa 

Tronlfomiara  Ganarotora 

Puho-fenaing  natworka  Salayna 
Daloy  Snaa  Raloya 

Raoctera  AmpMynaa 

Thyrito*  Ampiiatala 

Motor-ganarotor  aata  Tarmlnol  boorda 

Indvcirol*  Puah  bultona 

Raalatora  Photovoltaic  calla 

Vahofa  atobHIiara  Glaaa  bvahinga 

*Rao.  Tradm-mark  of  Conoral  thcfric  Co. 


DovolopmonI 
and  ProdlKtlon 
Eguipmant 

SoMarlno  Irona 
Raabtonca-waldinfi 
control 

Curront-Hmitad  high- 
polantlol  taatar 
biaulotian  taatara 
VocuwiB-tubo  voKmatar 
Photoalacirk  rocordara 
Damagnatlxara 


Nomo 


CcNnpany 


Wont  more  information?  Uae  post  card  on  laat  page 
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PHOTOELECTRIC  CELLS 
Send  for  Bulletin  PC-649 


CARTRIDGE  TYPES^H 
1 .5  ma  to  60  mo  ^ 
20  volts  to  1 0,000  volts 
Send  for  Bulletin  H- 1 
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Stondord  Mod«l 


bearing.  Standard  models  with 


resolution  from  0.06*  to  0.19*. 


and  linearities  of  ^  0.5*  are  now 


available  for  immediate  deliv 


ery  from  stock.  The  Minitorque 


is  especially  adaptable  to  labo¬ 


ratory  test  equipment,  computer 


systems,  remote  telemetering. 


and  process  control,  where  a  de 


pendable,  lightweight  potenti 


ometer  is  required. 


Dustaroof  Cwntruction 


Posithn  Contact 


Low  Torwa  Brush  Ooskn 


These  resistance 
values  in  stock  for 
Immediate  shipment 


500  ehmt  1 2K  elimt  1 1 0K  ehmt  I  50K  ohmi 
5K  ehmt  1 5K  ehmt  1 30K  ehmt  1 1 0OK  ehmt 
**There  ere  twelve  wiring  typet 

ovoileble,  in  odditien  te  ipeciol 
mediticotient  te  cutfemer't  reouirementi. 


MODSL  B5111 
MICROTORQUE 

Extremely  lew  torque  (.003  ex. in.),  letelulien 
te  .0d%j  1**  die.  x  1.31**)  theft  0.031**  die.) 
1.53  wottt  (overoge).  Retiifoncet  250  te 
25.000  ehmt)  12  wiring  lypet.  Llneorityt 
±0.s%  or  ±0.J5%. 


iiiiiiilufuui: 


MODEL  15193 
MINIGANG 


MODEL  8620 
REaiPOT 


lineor  metien;  rigid  metot  cote;  1**  die.)  one 
er  two  elemenft;  iireket  from  0.2**  le  6.0'*. 
Retitfoncet:  from  400  ehmt/ln.  te  I5«000 
ehmt/in.)  topt  oveileble. 


Ntw  tcsifN  wM  wOrwiKMl 
tian  taclmi^aat  enable  Ciannlni 
to  bring  you  the  advanced 
Miniturque*  {Kitentiometer  at  a 
NEW  LOW  PRICE.  Here,  from 
the  leader  in  low  torque  poten¬ 
tiometer  design  and  production, 
is  a  rugged,  high  accuracy  unit, 
at  half  the  price  of  comparable 
potentiometers. 


The  Minitorque*  is  a  low  torque 
Instrument  Quality  potentiom¬ 
eter  1"  in  diameter,  with  a  stain- 
le.ss  steel  shaft  and  oilite  sleeve 


OTHER  GIANNINI  POTENTIOMETERS 

•  MODEL  151 71 A 
SPIRALPOT 

Slld*-wli«;  inflnlt*  rMolKlieiii  lew  eelie;  line- 
ority  te  ±0.01%.  I.SIS"  die.  k  1.61".  V." 
thofl.  Retirtoiiceii  2  le  37S0  ekiai.  I  le  IS 
Ivrai. 


tu99ed— imolli  retelullen  le  .04%)  1.123" 
die.j  ue  le  >l«  lerlienij  2  wottt  per  tection. 
HetittenceK  130  te  70,000  ohms,  lineoritieti 
±0.5%  er  ±0.25%. 


G.  M.  GIANNINI  ft  CO.,  INC.  •  PASADENA  IB,  CAUP.  •  EAST  ORANGE.  NEW  JERSEY 


MODEL  85196 

UNIVER5AL 

POTENTIOMETER 


High  eccuroryj  rugged.  leiittonceii  340  to 
200,000  ehtni.  lineorilieti  ±0.3%  le 
±0.15%;  12  wiring  typet;  tieeve  or  boll 
beoring  medelt;  1.740"  die.  >  .81";  evoil- 
oble  with  tine-cetine  er  logorlthnilc  outputi. 


Up  le  12  tedlent;  2"  dio.  tetitlencett  340 
le  200,000  ehmt  per  teclien.  lineorilieti 
±0.3%  te  ±0.15%;  tieeve  er  boll  beoringt; 
tecliont  photeoble  340*,  telid  theft.  Anediied 
aluminum  cote;  leg  er  tine-cetine  oulpvlt. 


Slide-wire;  Infinite  retelellen;  lew  neite;  line¬ 
arity  lo  ±0.023%.  3.312"  dio.  x  2.4".  */." 
theft,  lotitlonceti  4  la  25,000  ehmt.  I  to  40 
lurnt. 


STOCK  MODEL  SPECIFICATIONS** 


MODEL  15197 

UNIVERSAL 

GANGPOT 


RgtUtoeicp  MjKimwm 
,  .  .  .  Current 

|ohmt±3%)  („oot+25*C) 


100 

_ 2W 

500 

1,000 

2,000 

5,000 

10,000 

20,000 

50,000 

100.000 


LINlARITTi  *0.5%  of  totil  resistance,  or  better. 
TOROUIi  Starting:  0.025  or.  in. 

SHArr  ROTATIONi  360*. 

WINOINO  ANOLIt  354*  Minimum. (A  minimum 
gap  is  provided  so  that  brush  will  not  short  winding 
in  region  of  354°  to  360°.) 

TIMRIRATURg  COIFriCIINTt  .00006  ohms/- 
ohm/°C  max. 

TiMRIRATURI  RATINOt  Operating  range  from 
-54°  to  -t-71°C. 

ACCgLIRATIONt  Will  function  during  accelera¬ 
tion  of  50  G's  applied  along  any  axis. 
VIRRATIONr  Will  function  during  vibration  of 
0.060  in.  total  excursion,  at  frequencies  varying 
from  10  to  55  cps  appiieo  along  any  axis. 
VOLTAOi  RRIAKDOWNi  Will  withsUnd  500  v 
AC  (rms)  at  60  cps,  between  any  trirniinal  and  shaft 
at  sea  level. 


WfUOHTi  OA  OL 


‘leg.  U.S.  Folatrt  Office 


For  complete  information, 

write  for  Minitorque* 
Bulletin  So.  111. 
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IT’S  MADE  OF 


Why  beryllium  copper  if  specified  more 
and  more  for  electronic  equipment  is  illus¬ 
trated  by  this  wiper  contact  for  a  variable 
condenser  used  in  Signal  Corps  combat 
transmitting  and  receiving  equipment.  It  is 
mode  of  quarter  hard  Beryko  165  strip, 
.014"  thick,  cadmium  plated.  The  contact 
buttons  are  silver. 

Electrical  conductivity  here  is  a  must,  of 
course.  But  even  more  important  is  the 
degree  of  contact  the  port  mokes  with  the 
shaft.  Too  little  pressure  will  moke  a  poor 
electrical  contact;  too  great  a  pressure 
will  excessively  load  the  shaft.  In  produc¬ 
tion,  the  wiper  is  tested  with  a  combinotion 
leaf  spring  gage  and  electrk  continuity 
checker  to  register  between  40  and  70 
grams  of  pressure. 


BERYLCO 


Data  supplied  by  the  Radio  Condenser  Compony,  Camden,  N.  J. 


BERYLLIUM  COPPER 


Once  this  adjustment  is  made,  the  Beryko 
contact  will  exert  a  constant  pressure,  come 
what  may.  In  fact,  it  will  remain  in  adjust¬ 
ment  even  after  hand-forming  during  the 
checking  operation. 

It  is  just  this  obility  of  Beryko  to  solve  con¬ 
flicting  mechanical,  electrkal  ^and  service 
requirements  that  makes  it  valuable  to 
designers.  Here,  in  one  alloy,  are  combined 
such  properties  os  strength,  conductivity, 
corrosion  resistance  and  elasticity — a  com¬ 
bination  no  other  alloy  gives  you. 

If  you  would  like  to  include  beryllium  copper 
in  your  plans  for  the  future,  we  invite  you 
to  shore  the  know-how  of  the  world's  largest 
producer  of  this  unique  alloy.  For  engineer¬ 


ing  help  or  sample  material,  call  or  write 
any  of  the  offices  listed  below. 

INVALUABLE 


This  t6-pag*  booklet, 
called  APPUCATIONS 
UNLIMITED,  contains 
nearly  40  cose  histories 
—  shows  how  Beryko 
has  solved  many  trou¬ 
blesome  design  and  : 
engineering  prob¬ 
lems.  Send  for  your  ' 
free  copy  today. 


TOMORROW’S  PRODUCTS  ARE 
PLANNED  TODAY... WITH 
BERYLCO  BERYLLIUM  COPPER 


DEPT.  3L,  READING  21,  PENNSYLVANIA 

New  York  •  Springfield,  Mass.  •  Rochester,  N.  Y.  •  Philadelphia  •  Cleveland  •  Dayton  •  Detroit  •  Chicago  •  Minneapolis  •  San  Francisco  •  Los  Angeles 

R0prmfntativ»  in  principal  world-tradn  enntnn 
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Consolidated’s  new  Type  5-119  Oscillograph  was  de¬ 
signed  and  built  to  customer  specifications.  Many  major 
users  were  interviewed  by  our  design  engineers  to  de¬ 
termine  the  features  desired  in  a  “perfect”  instrument. 
Foremost  demand  was  for  great  dependability.  Second 
need  indicated  was  for  high  trace  capacity. 

Dependability  is  achieved  by  extensive  warning  and 
test  circuits  and  by  reserve  lamps  which  assure  continu¬ 
ous  recording  in  the  event  of  lamp  burn-out.  Indicators 
warn  immediately  of  any  condition  which  could  cause 
data  loss,  while  additional  circuits  permit  quick  testing 


of  the  warning  system.  Design  of  the  instrument  assures 
reliable  operation  under  the  most  rigorous  environ¬ 
mental  conditions. 

Standard  models  provide  either  36  or  SO  traces.  Con¬ 
solidated’s  new  Series  7-300  Galvanometers  provide 
frequency  response  flat  to  3000  cps.  Standard  record 
width  of  12"  greatly  simplifies  record  interpretation. 
Only  after  several  prototypes  were  successfully  tested 
under  actual  field  conditions  did  we  go  into  production 
on  the  5-119 — the  new  recording  oscillograph  leader. 
Write  for  Bulletin  CEC  1536-X7. 


SPECIFICATIONS 


Tiuct  CAPACITY .  36  or  50-trace  models  available 

TRACE  IDENTIFICATION...  repeated,  sequential  trace  breaks 

RECORD  WIDTH .  12"  standard;  narrower  widths  adaptable 

RECORD  MAGAZINE .  removable,  integral  type;  holds  230^  paper  or  film 

RECORD  SPEEDS .  0.10  to  100  inches  per  sec.  through  quick-change  gears,  in¬ 

stantaneous  switch-actuated,  10:1  speed  jump 

SCANNING  SYSTEM .  ground-glass  screen  and  adjustable  motor-driven  polygon 

mirror;  timing  lines  show  on  viewing  screen 

REMOTE  OPERATION .  accessory  control  unit  with  all  essential  controls  &  indicators 

TIMING  PROVISIONS .  0.10  and /or  0.0 1  sec.  lines  photographed  across  record 

EVENT  NUMiERiNO .  high-speed  flash  system  operates  as  rapidly  as  one  number 

per  sec. 

POWER  REQUIREMENTS  . .  115  volt,  60  cycle  and  26  volt  d-c  models 

INPUT  PROVISIONS .  all  connectoTs  on  one  rear  deck;  individual  galvanometer 

plugs 

CONTROL  PANEL .  all  Controls  and  indicators  on  single  panel 

ACCESSiliLiTY .  all  adjustments  can  be  made  from  one  surface 


The  5-1 19  can  be  panel  mounted  verti¬ 
cally  with  special  shockmounts. 


Consolidated  engineering 

CORPORATION 

300  North  Sierra  Madre  Villa,  Pasadena  15,  California 

Sales  and  Service  through  CIC  IMSTRUMKIirS,  MK., 

a  subsidiary  with  offices  in:  Pasadena,  New  York, 
Chicago,  Washington,  D.  C.,  Philadelphia,  Dallas. 


anolyti(al 
instruments 
for  siienre 
and  industry 


Recording  Oscillographs 

TheType  5- 1 19  is  the  newest  of  7  Consolidated  Oscillo¬ 
graphs  ranging  from  9  to  50  channel  capacity.  These 
versatile  instruments  simultaneously  record  any  physi¬ 
cal  phenomena  that  can  be  transformed  into  electrical 
impulses.  All  measurements  are  obtained  in  clear,  per¬ 
manent  form  during  the  same  operational  cycle  for  fu¬ 
ture  detailed  analysis. 
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ACME  ELECTRIC  CORPORATION 

S TRANSFORMER  SIZE 

Saves  40% 

on  steel . . . 

Saves  42% 
on  copper... 

Saves  44% 

on  weight... 


insulating  coils  with 


(^C^U4t/(Z/€/U(/  TYPE  6 
the  purified  asbestos  elestrkal  insulation 


waff*  and  ip*«d( 
pr*d«cfion  by  ordartag 
Quintero  to  •■act  width  r*<|air*d  —  Pro¬ 
duction  efficiency  has  been  increased  and 
waste  has  been  reduced  to  an  absolute  mini¬ 
mum  —  without  equipment  changeover  —  by 
using  Quinterra  Type  6,  factory-cut  to  Acme’s 
dimensional  specifications. 


calendering  two  layers  of  Quinterra  to¬ 
gether  into  a  dense,  smooth-surfaced  in¬ 
sulation.  Its  good  tensile  and  bursting 
strengths  enable  operators  to  achieve 
favorable  produaion  rates.  Further  econ¬ 
omies  result  from  its  large  square-foot- 
per-dollar  coverage. 

If  you  are  a  manufacturer  of  magnetic 
or  resistance  devices,  Quinter.-a  Type  6... 
or  one  of  the  other  Quinterras  . . .  may 
enable  you  to  lower  produaion  costs  and 
also  to  improve  your  product's  perform¬ 
ance.  For  samples  and  additional  infor¬ 
mation,  write  to  Johns-Manville,  Box  60, 
New  York  16,  New  York. 


and  many  other  well-known  manufac¬ 
turers,  turn  out  better  produas  and  at 
the  same  time  lower  produaion  costs. 

Quinterra  Type  6  possesses  high  ther¬ 
mal  stability  and  lasting  dielectric 
strength.  It  is  a  twin-ply,  polyvinyl, 
acetate-treated,  purified  asbestos  insula¬ 
tion  with  a  dielearic  strength  of  300 
VPM.  Even  when  its  saturant  is  baked  out 
by  continuous  exposure  to  200  C,  it  re¬ 
tains  the  inherent  dielearic  of  the  base 
sheet  which  is  at  least  200  VPM  .  .  .  and 
it  remains  a  dielearic  up  to  400  C. 

IVpe  6  has  high  mechanical  strengths 
because  it  is  made  by  combining  and 


Flow  have  these  tremendous  savings  in 
critical  materials,  weight,  space,  and  pro¬ 
duaion  time  alfeaed  the  quality  of  Acme 
transformers? 

The  manager  of  Acme's  Dry  Type  Trans¬ 
former  Oti'fttoM  advises  that  not  a  single 
failure  in  operation  of  an  Acme  Quinterra- 
inssdated  transformer  has  keen  reported 
in  the  two  years  that  they  have  been  pro¬ 
duced,  Since  several  thousands  of  these 
units  have  been  manufactured  in  this  time, 
their  qssality  is  evident. 

Here  are  the  reasons  why  this  Johns- 
Manville  purified  asbestos  insulation  has 
helped  the  Acme  Elearic  Corporation, 


^  Johns-Manville  ELECTRICAL  INSULATIONS 
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Hermetic’s  new  %C*/fe  Compression  Seals 


Shapes  and  sizes  in  hermetic  seals  that  are  now 
available  in  VAC-TITE  Heavy  Duty  Compression 
Seals  were  formerly  impractical  due  to  the  inability 
of  conventional  designs  to  withstand  mechanical 
abuses  and  deflection  during  installation  and  in  use. 
It  is  now  practical  to  produce  small  runs  with  little 
or  no  tooling  at  reasonable  prices.  Vacuum  tight¬ 
ness  is  guaranteed,  proven  by  mass  spectrometer 
tests.  Applications  include  use  as  an  integrally 
fused  cover-header  combination,  making  it  no 
longer  necessary  to  solder  headers  and  terminals 
into  the  cover  . . .  and  as  terminal  strips  assembled 
as  one  piece  instead  of  many  individual  terminals. 

Let  our  design  engineers  provide  you  with  the  most 
economical,  rigid,  fu9cd,  multi-terminal  assembly 


for  your  requirements.  Just  tell  us  how  many  ter¬ 
minals  you  need  and  types  of  terminations  (such 
as  tubular,  hooked,  flattened  and  pierced,  lug  or 
turret)  ...  the  electrical  characteristics  such  as 
current  capacity  and  voltage  breakdown  .  . .  maxi¬ 
mum  size  (rectangular  coordinates  or  diameter) 
.  .  .  and  the  type  of  enclosure  or  mounting. 

*  VAC-TITE  is  HERMETIC's  new  vacuum  proof 
compression-construction  glass  to  metal  seal. 
In  addition  to  special  shapes,  many  standard 
sizes  such  as  .800  O.D.  and  .900  O.D.  multi¬ 
terminal  headers  and  a  large  variety  of  indi¬ 
vidual  terminals  are  available  In  VAC-TITE 
Compression  Seals. 


31  South  Sixth  Street,  Newark  7,  New  Jersey 
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Dielectric  Gismatron 


Completely  silent  in  operation,  the 
Gismatron  was  originally  designed  as  an 
aid  to  entomologists.  It  has  now  won  the 
approval,  however,  of  electronic  bug- 
hunters  who  find  that  its  various  compo¬ 
nent  parts  (all  of  them  made  by  Ucinite) 
add  reliability  y  ease  of  assembly  and  smooth¬ 
ness  of  operation  to  various  types  of  elec¬ 
tronic  apparatus,  thereby  eliminating 


many  bugs  before  they  have  to  be  hunted. 

With  an  experienced  staff  of  design  en¬ 
gineers,  plus  complete  facilities  for  volume 
production,  Ucinite  is  capable  of  supply¬ 
ing  practically  any  need  for  metal  or 
mctal-and-plastics  assemblies.  Call  your 
nearest  Ucinite  or  United-Carr  represent¬ 
ative  for  full  information  or  write  directly 
to  us. 


Weini 


The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  United-G«rr  Fastener  Corp. 


Specialt9t»  in 

ELECTRICAI.  ASSEMBLIES* 
RADIO  AND  AUTOMOTIVE 


M 


Want  more  information?  Use  post  card  on  last  page. 
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New  anti-rattle  fastener 
for  and  trim 

holds  threadless  studs  . 


Quick,  tight,  permanent  fasten¬ 
ing  for  name-plates  and  other  die-cast  trim 
is  now  possible  without  nuts  and  washers, 
thanks  to  United-Carr’s  Fishtail  fastener,  i 
E)asily  attached  with  simple  hand  tools, 
its  teeth  actually  bite  into  chrome- 
finished,  threadlcss  studs  so  that  there 
is  no  chance  of  slippage  or  looseness. 


Fishtail's  grip  on  welded,  staked  or 
extruded  studs  is  independent  of  the 
pressure  of  the  spring  take-up  legs. 
Leg  pressure,  however,  allows  position- 
ing  adjustments  while  it  provides  secure 
W  anchorage  even  when  the  studs  protrude 
I  through  oversize  holes. 

Fishtail  fasteners  can  be  used  on  flat  or 
contoured  surfaces  and  their  cup-shaped 
centers  hold  and  retain  sealing  compounds. 


Like  thousands  of  other  fasteners  and  allied 
devices,  designed  and  manufarturetl  by  United-Carr,  Fishtail 
fasteners  help  speed  assembly  and  cut  costs.  Available  in  a  com¬ 
plete  range  of  sizes  and  in  volume  quantities;  further  details 
on  request.  - 


MAKERS  OF 


FASTENERS 


Want  morn  information?  Um  post  cord  on  la«t  page. 
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51  MURRAY  ST.  •  COrtlandt  7-9264  •  NEW  YORK  7,  N.Y. 

C  I  t  • 

MIRAGLAS  VARNISHED  TAPES,  CIOTHS  AND  SLEEVINCS  •  MIRA6LAS  TAPES,  BRAIDED  SIEEVINGS  AND  TYING  CORDS  •  MIRAGUS  SILICONE  TREATED  CLOTHS,  TAPES  AND 
TUBINGS  •  MICA  TAPES,  aOTHS  AND  MICA-FIBERGLAS  COMBINATIONS  •  FIBRE,  PHENOL  FIBRE  AND  MIRALITE  POLYESTER  RESIN  SHEET  INSULATING  PAPERS-DURO,  FISH, 
PRESSBOARO,  ETC.  •  VARNISHEO  CAMBRIC  TAPES,  CLOTH  AND  SLOT  INSULATIONS  •  COHON  TAPES  AND  SLEEVINGS  •  TWINES  AND  TIE  TAPES  •  ASBESTOS  TAPES, 
SLEEVINGS  ANO  CLOTH,  TRANSITE  AND  ASBESTOS  EBONY  •  ARMATURE  WEDGES  AND  BANDING  WIRE  •  VARNISHED  TUBINGS,  HYGRAOE,  MIRAGLAS.  HYGRAOE  VF,  MIRAGUS 
SILICONE  •  THERMOFLEX  AND  FLEXITE  EXTRUDED  RUSTIC  TUBING  •  PERMACEL  MASKING  TAPES  ANO  ELECTRICAL  TAPES  •  BI-SEAL,  BI-PRENE;  FRICTION  TAPES  ANO 
RUBBER  SPLICE  •  COMPOUNDS-TRANSFORMER.  CABLE  FILLING,  POTHEAO,  ETC.  •  INSUUTING  VARNISHES  OF  ALL  TYPES. 


Woat  mort  Information^  U(c  post  card  on  last  page. 
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Writ*  for  samplos  and  dotailod  data 


mitchell-rand 


features  electrical 
insulating  tapes 


ll-SEAL  INSUUTION 
CHAMCTERISTiCS 


Pbftleal  aod  OwaNcM  Prapartlot 
RosMaoca  ta> 

Omo# . . . EKallent 

OxygM . . . - . „...Excallant 

Acm  . Exctll^ 

AHullos  . . Excollont 

Moisture  vapor  transmission . Haflliibla 

Castor  Oil . Good 

Commarcial  Hydraulic  Fluids . Excellent 

Aflng  qualities . . . Excellent 

Operating  temperatures . 197*F  to  -67*F 

Application  tamperatures  ...ISO'F  to  -40*F 


self-bonding 
Polyethylene, 
for  resistance 
to  corrosion 
and  chemicals. 


Elactrkai  Prapartias 

Dielectric  strength . 1000  volts/mll  avg. 

Power  factor .  60  cycles  .  0.0006 

1000  cycles  0.0006 


106  cycles  ...0.0004 
60  cycles  ...  2.32 
1000  cycles  .  2.34 
106  cycles. ...  2.13 


Dielectric  constant 


mm 


self-affixing 
Neoprene, 
for  resistance 
to  oils 
and  chemicals. 


BI-PRENE  INSULATION  CHARACTERISTICS 


UNAfflCIiU  RY  low  .TEMPI  RATURtS  o  SUPfRIOR' 
AGING  o  CORROSION  CHEMICAL  OIL  RESISTANT  # 
IXCfllENl  CONfORMABILITY  •  SILL  BONDING  # 
MOISTURE  RESl"' •  I  o  HI  DIILECTRIC  STRENGTH 


Physical  Taste  aa  Prass  Air  Baaih  at  26*7  far  36  Bays  at  10  p.s.i. 

Carad  Blabs  10*/31B*F  160%  of  original  elongation 

Tansile . 1960  p.s.i.  66%  of  original  Tanslle 

Elongation  . . 400%  Oil  Rasistanea 

200%  Modulus . . . „  ...1030  p.s.i.  A.S.T.M.  Refsrance  fluid  number  one  — 

Ozone . . . 6  hours  to  cut  11.7%  maximum  swell  In  24  hrs.  A.S.T.M. 


Physlcai  Prapartias  aa  R*ai 

80*C  Oxygen  Bomb  for  14  days 
67.4%  of  orignial  elonutlon 
62.6%  of  original  TansTle 


Refarsnea  fluid  number  two-69.7%  maxi¬ 
mum  swan  In  24  hrs.  II  hr.  exposure  In 
oil  at  121*C  -  Tensile  decreased  4.5%. 
Elongation  Increased  70%. 

Ga 


Here  are  two  multi-purpose  electrical  insulating  tapes  for 
wire  or  cable  splicing  ...  the  self-bonding  BI-SEAL  and 
the  self-affixing  (air-curing)  BI-PRENE ...  to  meet  the 
strictest  requirements  for  unusual  as  well  as  ordinary  cable 
splice  applications  for  the  smallest  wire  or  the  largest  cable 
. . .  wherever  tape  can  be  used  for  splicing. 


The  outstanding  characteristics  and  excellent  insulation 
properties,  plus  the  feature  that  once  applied  BI-SEAL 
and  BI-PRENE  tapes  fuse  into  a  solid  mass,  impossible 
to  unwrap  or  delaminate,  enables  these  products  to  offer 
complete  and  lasting  protection  against  moisture,  acids,  alka¬ 
lies,  oils,  chemicals,  sunlight,  corrosion,  fungus,  ozone,  etc. 


CR7505-K100 

SimpU,  Inexpancivc,  Dependable 

Ideal  for  applications  not  requiring 
extreme  accuracy  or  extra  high  speeds, 
the  KlOO  can  relieve  costly  personnel 
for  more  productive  jobs.  A  good  ex¬ 
ample  is  the  application  at  left,  where 
this  relay  is  being  used  to  operate  a 
counter  on  a  conveyor  line.  The  KlOO 
is  furnished  in  a  sturdy  NEMA  Type  I 
enclosure.  Bulletin  GEA  3533D. 


Count  tr 


Phototubt 


SPECIFICATIONS 

Maximum  oparoting  tp««d: 

KlOO:  150  per  minute 
K201:  450  per  minute 
N210:  600  per  minute 

Maximum  operating  distance: 

KlOO:  30  feet 
K201:  70  feet 
N210:  210  feet 


CR7505-K201 

High-quality,  General-purpose 
Relay 

The  K201  photoelectric  relay,  shown 
at  left  counting  small  cans  on  a  high¬ 
speed  conveyor  line,  offers  sufficient 
sensitivity  and  operating  speed  for 
most  applications. 

The  K201  is  available  in  either 
weather-resistant  and  dust-tight 
(NEMA  III  and  V)  or  explosion-proof 
(NEMA  VII)  or  water-tight  (NEMA 
V).  Bulletin  GEA-S920. 


Counter 


Sensitivity*: 

(Minimum  light  intensity  at  pho¬ 
totube  for  successful  operation) 
KlOO:  40  fc. 

K201:  3  fc. 

N210:  1  fc. 

•  Depending  on  combination  se¬ 
lected. 


Phototube 


CR7505-N210 

High  Speed,  High  Sensitivity 

The  N210  relay  is  an  extremely 
sensitive  device  designed  for  opera¬ 
tion  at  very  high  speeds. 

In  the  example  shown  here,  it  is 
used  on  a  conveyor  to  separate  cans 
according  to  markings.  It  can  also  be 
used  to  sort  unlabeled  cans  from  cor¬ 
rectly  labeled  ones.  Available  in  same 
enclosure  types  as  K201.  Bulletin 
GEA-592I. 


High  contact  rating 

Can  start  f-hp  motors  directly, 
and  ofterates  all  a-c  motor  starters 
through  NEMA  Size  4,  without 
additional  relay.  Meets  all  NEMA 
standards. 


ELECTRONIC  TIMER  CR7504-A142 


FOR  MORE  INFORMATION,  contact  your  noorotl  0-E  Apporota*  Solo*  Offico  or  owHiorlxod 
O-E  diclrlbutor,  or  wrilo  Oonorol  Eloctric  Compony,  Socllon  E  715-R,  Schonoctody  S,  Now  York 
for  tho  following  bullollnc; 

□  OEA-3S33D,  Pholooloctric  Roloy  KlOO  □  OEA-S2SSB,  Eloctronlc  Timor 

□  OEA-S930,  Photooloclric  Roloy.  K201  □  OEA.SR93,  Eloctronlc  RoUiy 

n  OEA-S931,  Photooloctric  Roloy  N2I0 


Handles  timing 
over  three  ranges. 
.06-1.2,  .6-12,  6-120 
seconds.  Highly  ac¬ 
curate,  versatile. 
Bulletin  GEA-525S. 


ELECTRONIC  RELAY  CR7511-A126G2 


STATE 


A  versatile  new 
relay  which  oper¬ 
ates  wherever  there 
is  sufficient  change 
in  circuit  resistance. 
Bulletin  GEA-S893. 


GENERAL 


ELECTRIC 


Wont  more  infermotion?  Um  post  cord  on  lost  poge. 
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HiperCore  Electronic  Cores  measure  up  to  the  highest 
standards  of  quality  and  performance.  One  check  is 
not  enough  .  .  .  each  core  undergoes  at  least  two 
rigid  inspections.  The  first  makes  certain  that  it  is  of 
the  specified  size  .  .  .  and  the  second  determines  that 
the  finished  cores  have  the  desired  electrical  qualities. 
All  HiperCore  electronic  cores  must  test  well  within 
industry  tolerances.  Special  tests  for  specific  operating 
conditions  can  also  be  made  if  desired. 

These  tests  are  the  real  proof  of  the  superior 
fabrication  which  combines  the  finest  materials  with 
superior  "know  how".  Result;  electronic  cores  that 
give  better  performance  .  .  .  have  greater  flux  carrying 
capacity  and  lower  losses.  And  since  Moloney  Hiper¬ 
Core  Electronic  Cores  are  wound  cores  of  cold-rolled 
oriented  silicon  steel,  they  are  smaller  and  lighter. 


If  your  product  requires  a  better 
electronic  core  and  size  ortd 
weight  ore  critical,  specify 
Moloney  HiperCore  Electronic 
Cores.  Available  in  over  1000 
standard  sizes.  Write  today 
for  Bulletin  SR-205  containing 
specifications,  performance 
data  and  prices. 


Manufacturtrs  of  Power  Transformers  •  Distrihution  Transformers  •  Load 
Ratio  Control  Transformers  •  Step  Voltage  Regulators  •  Unit  Substations 
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CONTROt  COMPONENT  IN:  S«rvo  lyilamt  *  battery  chorgart  •  airborne  controit  *  portut-^*; 
and  stationary  generators  •  marine  radar  «  inverters  *  locomotive  broking  systems  *  mo¬ 
bile  telephones  *  guided  missiles  *  signal  and  olorm  systems  ■  telephone  central  slotion 
equipment  •  magnetic  clutches  *  railroad  communication  systems. 


Powered  by  Holtzer-Cabot  Generators 

Controlled  by 

Regohm 

Voltage  Regulators 


REGOHM 


5.  Good  Rogulotion  Regohm  insures  continuous 
control  and  will  stabilize  control  systems  with 
widely  varying  characteristics. 


Our  engiveerinn  and  research  staff  can  help 
you  develop  opthnwn  design  for  your  equip¬ 
ment  and  system.  Learn  hova  Regohm  can  help 
you  with  your  regulation  probletn.  Write  for 
Bulletin  WS.OO.  The  address:  Deparwtent  E., 
Electric  Regulator  Corp.,  Norwalk,  Conn. 


control  system,  employ  Regohm  voltage  regula¬ 
tors  exclusively.  Wherever  the  going  gets  rough 
on  land,  sea  or  air  applications,  this  compact, 
electro-mechanical  controller  withstands  severe 
vibration,  shock  or  ambient  temperature  condi¬ 
tions.  And  standard  models  provide  voltage  out¬ 
put  constant  within  less  than  ±2*^. 

Here  are  the  reasons  why  Holtzer-Cabot  en¬ 
gineers  have  standardized  on  Regohm  voltage 
regulators: 

1.  low  Cost— Regohm  costs  less,  does  more,  than 
the  complex  equipment  that  once  was  the  only 
available  solution  to  control  problems. 

2.  Ruggodnost-  Upgrade,  downgrade,  working 
on  a  railroad  demands  the  ability  to  “take  it.” 
Regohm  has  it,  is  sturdy  and  reliable. 

3.  Long  Lifo— In  properly  engineered  installa¬ 
tions,  Regohm’s  life  is  measured  in  years.  This 
means  low  maintenance  cost.  Shelf-life  is  sub¬ 
stantially  unlimited. 

4.  Simplified  Maintenance— Regohm’s  plug-in 
feature  simplifies  replacement  and  maintenance 
by  unskilled  crews.  There  are  no  parts  to  renew 
or  lubricate. 
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50  watt 
VHF  TRANSMITTER 


IN  CIVIL  ENGINEERING  Bllfcrji  W  I 

Of  an  advanced  design  using  the 
latest  techniques,  the  new  Pye 
50-watt  V.H.F.  Transmitter  is  ideal 
for  use  in  normal  fixed  and  mobile 
schemes  where  high  powered  transmitters  are  required. 

It  may  also  be  used  for  point-to-point  radio-telephone  links. 


A  further  application  is  in  the 
aeronautical  band  where  the  50-watt 
transmitter,  together  with  the  standard 
Pye  fixed  receiver,  provides  one  of  the 
most  efficient  ground-to-air  control 
stations  at  present  available  in  the  world. 


1 

S3 

w 
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Telecommunications 


•  CAMBRIDGE  • 

Want  more  information?  Um  post  card  on  last  page. 
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VACUUM  PUMP 


Good  vacouni  lets  particles 
go  to  2,300,000,000  electron  volts 


^  Four  Kinney  Model  DVD  14.9.18  High  Vacuum  Pumps 
help  the  Brookhoven  Cosmotron  get  down  to  business  in 
a  great  big  hurry.  This  gigantic  magnet-type  accelera¬ 
tor  is  roughed  down  to  50  microns  in  a  matter  of  ten 
to  fifteen  minutes. 

Here's  a  perfect  example  of  the  dependability  of 
Kinney  Vacuum  Pumps.  These  Brookhaven  Pumps  have 
been  operating  continuously  for  over  a  year  and  have 
required  only  one  oil  change  during  this  period. 

Kinney  High  Vacuum  Pumps  are  serving  all  types  of 


industries  today:  electronics,  electrical,  phormaceutkal, 
focxJ,  metallurgical,  research,  refrigeration,  and  many 
others.  ^  Kinney  engineers  have  a  wealth  of  practical, 
on-the-job  experience  . . .  ready  to  serve  you.  Why  not 
call  in  your  nearby  Kinney  vacuum  engineer  today? 
Kinney  Manufacturing  Company,  35^5  Washington  St., 
Boston  30,  Mass.  —  manufacturers  of  vacuum  and  liquid 
pumps.  Representatives  in  New  York,  Chicago,  Detroit, 
Cleveland,  Atlanta,  Houston,  New  Orleons,  Charleston 
(W.  Va.),  Philadelphia,  Pittsburgh,  Los  Angeles,  San 
Francisco,  Seattle,  and  foreign  countries. 
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VOLTAGE  REGULATED 
POWER  SUPPLIES 


VOLTS 


0-1500 


0-1200 


0-1000 


200-1000 


0-1000 


0-600 


0-600 


0-600 


0-600 


0-600 
0-150  Bias 


0-600 


#1  0-600 
#2  0-600 


0-600 
0-150  Bios 


#1  200-500 
#2  200-500 


200-500 


lEGU- 

CURRENT  LATION 


0-200  Mo. 


0-500  Mo. 


0-500  Mo. 


Mo. 


0-3  Amp. 


0-2.25  Amp. 


0-1.5  Amp. 


0-750  Mo. 


0-300  Mo. 
0-5  Mo. 


-300  Mo. 


model  700 

^  oc,  0.350  ™ 

I  ..50o„o.-j-;15;; 
TO.  .»»  1*  1  30olw  -'*°^'”° 


V  1.50  amp  - 
I  2.25  amp 
*’  1  3.00  amp 


KEPCO 

Voltage  Regulated  Rawer  Supplies  are  canserva* 
tively  rated.  The  regulatian  specified  far  each 
unit  is  available  under  all  line  and  laad  candi- 
tians  within  the  range  af  the  instrument. 

DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION:  As  shewn  in  table  far  bath  line 
fluctuatians  fram  105-125  valts  and  lead  varia* 
tians  fram  minimum  ta  maximum  current. 

^REGULATION  FOR  BIAS  SUPPLIES:  10  milli. 
valts  far  line  105-125  valts.  Vi%  far  lead  at  150 
valts. 

f  All  AC  Valtages  are  unregulated. 

All  units  are  metered  except  Madels  131,  315 
and  3100. 

All  units  are  designed  far  relay  rack  maunting 
ar  bench  use. 


WORKMANSHIP 

Workmonship  is  of  a  quality  with  the  highest  existing  production  standords 
and  best  instrument  electronic  practices  consistent  with  the  intended  use  of 
the  item  os  o  continuous  duty  voltage  regulated  power  supply.  Oil  filled 
poper  condensers  and  resistor-board  construction  are  included  in  the  design. 

FOR  NEW  POWER  SUPPLY  CATALOG  -  WRITE  DEPT.  No.  789 


m*mg*cnnnn  of  hictkomk  iouipmint  •  iiUAtCH  •  diviiophaini  ~ 


LABORATORIES 

131-38  SANFORD  AVENUE  •  FLUSHING  5S,  N.Y. 
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CLEVELITE 


YES<  THERE  IS  A  GRADE  fOk  EVERY  NEED! 


Each  day 
sees  some 
new  problem 
solved  by  the 


Its  high  dielectric  strength,  low  moisture  absorption,  mechani¬ 
cal  strength,  low  loss  and  good  machinability,  are  essential 
characteristics  of  the  component  parts  of  your  products. 

The  world-wide  use  of  CLEVELITE  is  the  result  of  High 
Quality  and  Fine  Service. 

Tell  us  your  needs.  Our  Laboratory  staff  and  our  large 
production  facilities  are  at  your  disposal. 

Send  for  our  new  folder  with  complete  details  on  the 
SEVEN  GRADES  of  CLEVELITE  and  their  applications. 


CLEVELITE  MEANS  HIGH  QUALITY1 


U.  S.  Pot.  OH. 


electrical 
and  physical 
properties  of 
OiVaiTE. 


^CLEYELAMDCOMTAINERdl 


earn  ■abdikton  avi.  ciiviiamd  x  onio 


AMAMVf  MVItlON  ••  OrahM*  OW* 

CANADIAN  flANT:  Hm  Oeveland  CoNlBlnBr,  Canada  UA,WvbmbII,OmIbAb 


NfW  VOtR  AMA  t.T.MUttAT.  404  ONTlAi  AVI,  lAH  OtANOI.  N.A 
NIWUiOiANO  t.imTIOtfWACO,MUtAIUn,  W0THAtTPOO.CONN.  I 
CMCAOO  AMA  liASTIC  TUWND  SAUA  fill  N.  lAVINSWOOO  AM,  OACADO  i 
WSTCOAn  MV  M.  COCHtAM  CO,  4011  AIVAAAOO  tv,  lOI  ANONM  / 
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Wont  more  informotion?  Use  post  cord  on  hitt  pope. 


TO  BACKTRACK  SHELL  TO  GUN 

I 

and  destroy  same 


Mortar 


Backtrack 
their  shells 


Can  projectiles  be  “seen”  approaching  and  their  flight  back¬ 
tracked  to  locate  the  mortar  or  gun  that  fires  them?  This 
problem  was  simply  reconciled  with  special  computing 
equipment  designed  to  be  built  right  into  the  gun.  The  engi¬ 
neering  of  such  a  computer,  the  handling  of  such  ballistic 
data,  all  falls  into  the  pattern  of  previtnis  Ford  achievements. 


This  is  typical  of  the  problems  that  Ford  has  solved  since 
1915.  For  from  the  vast  engineering  and  production  facilities 
t)f  the  Ford  Instrument  Company,  come  the  mechanical, 
hydraulic,electro-mechanical,  magnetic  and  electronic  instru¬ 
ments  that  bring  us  our  “tomorrow”  today.  Control  problems 
of  l)ofh  Industry  and  the  Military  are  Ford  specialties. 


You  con  to#  why  o  |ob  with  Ford  Intirument  Company 
offort  a  challongo  to  young  onginoort.  If  you  qualify, 
thoro  may  bo  a  spot  for  you  In  automatic  control 
dovolopmoni  at  Ford.  Writ#  for  brochure  about  products 
or  job  opportunitios.  Stoto  your  proforonco. 


FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31*10  Thomson  Avonuo,  Long  Island  City  1,  N.  Y. 
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CC:  The  new  sixteen 
ire  containing  helpful 
n  covering  all  phases 
kcision  metal  forming 
1  sub-assembly  work. 


page  brc 
inform! 


^  **UNCHlNe 

•"Awiiie 


Designers,  production  engineers 
and  purchasing  staffs  are 
invited  to  request  their 
copies,  now!  .  Muafl 


New  I  For  Experimenfal 
and  development  engineers^ 
HYDROFORMING 
r«du(ts  costs,  sovos  timo  on  short 
runs  and  devtlopmont  compononts 


COMPLETE  PACIUTIES  and  over  a  quarter  century  of  metal 
forming  to  cloae  tolerances  assure  precision  components  for  the 
most  critical  applications.  Kaupp  experience  iiurludes  forming  and 
drawing  of  intricate  shapes  k.i  staiTiless,  inconel,  aluminum,  cold 
rolled  steel,  brass  and  other  alloys.  Gauges  from  1/32  sheets  to 
3/8  plates.  For  full  details  ask  for  your  <x>py  of  the  new  brcxrhure. 


N*w  prD<«st  ihgrpiy  rgducRt  tooiiitp  tim# 
on<f  tool  costi.  Pwncti  owd  npst  ring  orp  Ihp 
only  fool  roqwiromooN  Of  liydraolit  oil 
functions  o«  tho  dio  mombor.  Sond  drow* 
ingi  for  quotofion«  ond  informotion. 


MOOUCriON  AND  OfVffOrMINT 
fACIilTKS  PO*  fNf  ftCCTtONiCS, 
AVUriON^  MAtlNf  INDUSTIffS 


c.  B.  KAUPP  a  SONS 

NfWARK  WAY  •  MAPLEWOOD  •  NEW  JEISIY 
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ROOT 


REPORTER  AT  LARGE  .  .  .  that’s 
what  you  might  call  this  new  Veeder- 
Root  Reset  Magnetic  Counter . . .  adapt- 
able  to  remote  counting  from  machines 
or  processes  to  central  boards  or  instru¬ 
ment-clusters,  wherever  you  want  to 
put  them.  NOW  .  .  .  what  can 


your  imagination  do  with  these  few 
facts?  For  the  full  facts,  write: 

VEIDER-ROOT  INCORPORATED 

'  "Th*  Nam*  Thai  Cawnlt" 
HARTFORD  %  CONNICTICUT 

Chieog*  6,  III.  •  N*w  York  19.  N.  Y.  •  GrMnv'ilU.  S.  C. 
Monlrtal  2.  Canada  •  Dundoa,  Scotland 
OIRcm  ond  Agonh  in  Principal  Ciliot 


Want  mere  information?  Um  post  card  on  last  page. 
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DESIBN  aid  nODUCnOR  NEWS 

FOR  ELECTRICAL  AND  ELECTRONIC  ENGINEERS 


Publitiwd  by  TECHNICAL  SERVICE,  Chemical  Manufacturing  Division,  The  M.  W.  KELLOGG  Company  DECEMBER  1953 


Kel-F'  Guards  Power  Output  of  Miniature  Motor 
...Eiiminates  Faiiure  Under  50  G-Plus  Shock... 
High  Humidity . .  .Thermal  Cycling 


Unbreakable  Miniature 
Test  Jacks  of  Kel-F ' 
Eliminate  Leaks  in  500 
VoH  RMS  “HF”  Circuits 
...Block  8,000  Volt 
Current  Surges 

Small  enough  to  permit  mounting 
four  to  the  square  inch  of  panel 
area,  these  miniature  jacks  provide 
dependably  insulated,  damage- 
resistant  test  points  on  critical  ma¬ 
rine  and  aircraft  electronic  equip- 
n^ent.  High  insulation  resistance 
•and  mechanical  strength — with  a 
minimum  of  bulk — are  achieved  by 
using  “Kel-F”  trifluorochloroeth- 
ylene  polymer  as  the  insulation. 
The  unique  fluorocarbon  plastic’s 
non-wettability  and  zero  water  ab¬ 
sorption  provide  protection  against 
surface  leakage  and  formation  of 
conductive  fungus. 

Compact,  hot  a.ssemblies,  or 
where  severe  thermal  cycling  oc¬ 
curs,  are  ideal  hx-ations  for  the 
jacks  l)ecause  of  the  consistently 
high  dielectric  strength  and  con¬ 
stant  of  “Kel-F”  over  a  wide  tem¬ 
perature  range  (minus  .SiO°F  to 
plus  390°F).  I)imensional  stability 
of  the  insulation  at  high  tempera¬ 
tures,  and  in  contact  with  moisture, 

[)revents  .softening  or  distortion, 
oosening  or  misalignment  of  vital 
contacts.  High  strength — impact, 
compressive,  and  flexural  —  of 
“Kel-F”  precludes  damage  from 
vibration  or  rough  handling. 

Since  “Kel-F”  is  chemically- 
inert,  the.se  jacks  may  be  used  suc¬ 
cessfully  in  equipment  exposed  to 
salt  spray,  oils,  fuels  and  highly 
corrosive  materials. 

The  Alden  Products  Company, 
electronic  component  manufac¬ 
turer  of  Brockton,  Ma.ss.,  produces 
these  “Mini-Test”  point  jacks. 
Injection  molded  from  “Kel-F”  tri- 
fluorochloroethylene  polymer  on 
special  equipment  designed  by 
Alden,  the  jacks’  mounting  threads 
and  contact  slots  are  provided  for 
during  molding  and  require  no  fin- 
i.shing  prior  to  u.se.  The  360°  spring 
contact  of  beryllium-copper  is  sil¬ 
ver  plated  for  corrosion  resistance. 

H^trr  to  K-IMM 


Increasing  the  .service  life  and 
efficiency  of  the  motor  unit  pic¬ 
tured —  without  increasing  its  size 
— was  atx-omplished  by  using  in- 
.sulating  bru.sh  holders  and  termi¬ 
nal  wa.sher.s  made  of  “Kel-F”  tri- 
fluorochlor<xi:hylene  polymer  plas¬ 
tic.  Exceptionally  high  diele<*tric 
strength,  toughness  and  dimen¬ 
sional  .stability  over  a  wide  tem¬ 
perature  range  and  moldability  to 
specific  dimensions  made  “Kel-F” 
ideal  for  this  critical  application. 


The  results  were  higher  efficiency 
and  greater  compactness. 

The  light,  thin-.section  bru.sh 
holders  and  terminal  washers  with¬ 
stand  sustained  vibration,  impact 
of  50-(i  shock  loads  and  thermal 
cycling  without  lxxx>ming  brittle, 
cracking  or  distortion.  Under  high 
humidity,  insulation  resistance  is 
unaffecte<l — zero  water  ah.sorption, 
non-wettability  of  “Kel-F”  prevent 
fungus  formation  or  surface 
shorting. 

Dimensional  stability  over  a 
wide  tem|>erature  range  (minus 
320  to  plus  .300°F)  and  a  remark¬ 
ably  low  plastic  “cold  flow”  under 
compression  keep  terminal  connec¬ 
tions  tight,  prevent  extrusion  or 
loo.sening  of  vital  insulators. 

This  miniature  drive  unit  Ls  pro- 
duc’ed  by  (Jlobe  Industries,  Inc., 
Dayton,  Ohio,  for  u.se  on  aircraft 
.servas,  <*amcra  guns  and  other 
devic'es.  The  insulating  washers 
and  bru.sh  holders  are  injection- 
molded  from  “Kel-F”  by  Norton 
Laboratories,  custom  plastics 
molders  and  designers  of  Ixx'kixirt, 

N.  Y. 


HEL-F 


I  M0LDIN6  I 

■  POWDERS  ■ 


KEL-F 


KEL  F 


rOILS  I 

WAXES  I 


4  RrgiitmJ  trauitmark  f»T  Tht  .M.  H".  KflUgg  C»mpt$my's  lrtflu»r»thUro*thylrne  ptiymtr  pndudi. 
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RF  Switch  Rotor  of  Kel-F 

Provides  Positive,  Rapid  Action  from  Minus  67°F 

to  Plus  165°F...Up  to  10,750  Me,  500  Volts  RMS 


(’hannel  selwtion  in  less  than 
second  in  aircraft  circuits,  without 
leakage  of  RF  pulses  or  significant 
attenuation  or  “cross-talk”,  is  the 
job  of  the  compact  coaxial  switch 
shown  here.  Top  performance 
under  high  humidity,  extremes  of 
temperature  and  shock,  is  assured 
by  the  switch  rotor  insulated  with 
“Kel-F”  trifluorochloroethylene 
|)olymer.  Even  after  thousands,  of 
cycles,  the  damage-resistant  in¬ 
sulation  preserves  its  original  form 
and  insulating  properties,  provid- 


Qnick-Refereiice 
“Buyers  Guide" 
Off  The  Press... 


llp-lt)-date.  .siinplifietl  handy 
directory  enables  you  to  locate 
instantly  the  nearest  source  of 
“Kel-F”  polymer  sto<“k  mate¬ 
rials,  finished  pnaiucts  .  .  .  de¬ 
pendable,  experienced  firms 
who  t)ffer  extruding,  molding 
and  fabricating  services.  Get 
your  copy  from  Tec-hnical 
Service. 


ing  positive  ele<-trical  contact  and 
smtH)th,  non-jamming  switching 
action. 

The  dielectric  strength  of 
“Kel-F”  remains  consistently  high 
at  low  and  high  temperatures, 
eliminating  leakage  of  RF  pulses, 
at  even  the  maximum  10,7.50  Me/ 
second  ...  at  voltages  up  to  .500  .  . . 
|H*rmitting  a  continuous  power 
rating  of  100  watts  at  3,(M)0  mega¬ 
cycles.  RF  insulation  remains  high 
under  saturation-humidity  condi¬ 
tions  due  to  the  zero  water  absorp¬ 
tion  and  non-hesiveness  of  “Kel-F” 
which  prevent  shorting  or  forma¬ 
tion  of  conductive  fungus.  The 
plastic’s  dimensional  stability  pre¬ 
vents  shrinkage  or  swelling — elimi- 
nating  possibility  of  switch 
jamming. 

The  rotor  of  “Kel-F”  is  produced 
by  Thompson  Products,  Inc.  air¬ 
craft  and  automotive  component 
manufacturers  of  Cleveland,  Ohio, 
and  used  in  their  “Model  C’4N<AA” 
Coaxial  Switch.  The  entire  a.ssem- 
bly  weighs  only  pounds,  con¬ 
sisting  of  the  RF  head  and  an 
actuator  which  permits  remote 
})ositioning. 

Performance  of  the  switch  sur- 
pa.sses  the  rigid  RF  and  environ¬ 
mental  requirements  of  the  Bureau 
of  Aeronautics. 

Hftfr  to  Kfitnrl 


I 


idling  wicldtri,  ettrud^rt  and  /a6rt' 
caiori  tpofialix*  in  tha  production  <4  maU- 
riali  om  parte  made  of  **Kel’P' , . .  each 
month  this  column  unll  epotligkt  eeveral 
of  there  companies  with  their  principal 
serfices  and  products. 


American  Dnrafilm  Company 

N«wtoN  Lower  Fais,  Mast. 

Diipanion  Coating  j 

Carmer  Industries 

ENzabetti,  N.  J. 

Extrusion  j 

Machining  | 

Tub* 

The  Connecticut  Hard  Rubber  j 
Company  j 

New  Haven,  Conn. 

Comprossion  Molding  | 

Gaskets,  Seals 

Diaphragms 

Gasco  Fabricated  Products 

Akron,  Ohio 

Compression  Molding  | 

Gaskets,  Seals 

I  Hydro  Molding  Company 

I  Piattsbnrg,  N.  Y.  j 

i  Injection  Molding 

Coil  Forms  1 

Electronic  Components 

1 

{  Plastics  Manufacturing, 

\  Incorporated 

Orange,  N.  J. 

Injection  Molding 

Electrical  &  Electronic  Components 

For  conspfofe  iefermotwe  rmgardmg  any  item 
m**«HM*d  «  DeStGN  AMD  PROOUCVON  NEWS, 
mk  for  detoAed  APPUCAVON  AEPOATS,  writ* 


CHEMICAL 

MANUFACTURING 

DIVISION 

M.W.  KELLOGG 


Pl'LLMAN 


K  Rttuttnd  traJemurk  far  lb*  M.  B  ".  Kr'hgg  Comfiam}  'i  IriftmoroihlerorlhyleHt  polymer  produtU. 


High  power,  high  efficiency,  ultra-high  frequency 
Eimac  type  3K50,000L  klystrons,  widely  heralded 
for  UHF-TV,  are  proving  outstanding  for  CW, 
Typical  CW  operation  of  these  versatile  klystrons 
shows  40%  efficiency  while  delivering  10  kw  out¬ 
put  with  only  10  watts  drive — a  power  gain  of  30 
db.,  or  1000  times.  Furthermore  service  at  fre¬ 
quencies  above  and  below  the  UHF-TV  band  is 
being  obtained  through  flexibility  provided  by  the 
externally  tuned  cavities  of  Eimac  klystrons. 


•  For  information  about  Eimac  typo  3K50,000L 
klystront  contact  our  Application 
Engineering  department. 


TYPICAL  OPERATION 
3K50,000L  Klystrons 

CW  TV 

D-C  Beam  Current  1.65  2.15  amps 
D-C  Beam  Voltage  15  17.2  kv 

Driving  Power  10  55*  watts 

Power  Output  10  12*  kw 

Efficiency  40%  32%  * 


*Pcak  synchronizing  Itvcl  (80%  of  saturation  power) 


3K50,000L  KLYSTRONS 
FOR  UHF-TV 

TYPE  FREQUENCIES 

3K5O,000LA  470-580  me 

3K50,000LF  580-720  me 

3K50,OOOLK  720-890  me 


EiTEL- McCullough,  inc 


SAN 


BRUNO 

o 


CALIFORNIA 
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for  measuring  low  level  potentials- 

the  narrow  span  £l£clhJ0f1lJK  recorder 


CHARACTERISTICS 


tcMB«*--Recorden;  0-100,  0-200, 
0-600  microvolU,  0-1  mv. 
Indicatora:  0-600  microvolU 
0-1.1  mv. 


StoUlltY  (after  warmup) — 1  micro¬ 
volt  or  leaa  for  all  rangea. 

Accuracy  of  Arfi'uitmaat  —  H%  of 
apan. 

Oaorf  Zaaa- 0.1  microvolt  or 
0.006%  of  apan,  whichever 
ia  greater. 

Paa  Spaadf  24  or  12  aeconds  full 
acale  travel. 

hpiH  lmpadaaca-  -3000  ohma. 


fjXTREMELY  low  level  d-c  potentials  can  be  measured  accurately 
.  .  .  recorded  to  high  resolution  .  .  .  and  automatically  controlled, 
by  the  self-contained  narrow  span  ElectroniK  potentiometer. 

Ideal  for  radiation  measurements,  differential  temperatures 
and  a  host  of  other  laboratory  applications,  the  instrument  responds 
to  signal  changes  as  small  as  0.1  microvolt.  It  spreads  spans  as 
low  as  100  microvolts  across  the  full  width  of  its  11 -inch  chart. 


Input  Signal  tango  —  (to  rtK»rder) 
approx.  0.06  microvolt  to 
1  mv. 


Internal  design  practically  eliminates  thermal  emf’s  and  stray  a-c 
pickup.  Available  models  include  the  strip  chart  recorder  (illustrated). 
Precision  Indicator,  and  circular  chart  pneumatic  controller. 

The  instrument  incorporates  the  Brown  40X  high  gain  amplifier, 
mounted  right  inside  the  recorder’s  case. 


This  high-gain  amplifier  is  also  supplied  as  a  separate 

unit  for  use  in  null  detection,  servo  circuits,  or  other  work  where 

its  extreme  sensitivity  and  high  stability  prove  valuable. 

Minneapous-Honeywell  Regulator  Co.,  Industrial  Division, 
4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


•  REFERENCE  DATA:  Vriti  dr  Data  Skaat  Ha.  10.0-1  tki  Namw  Spaa  BnctraniK  lacarOar . . . 

Oata  Skaat  Ha.  tfl.20-4  m  tta  40X  AapOtiar . . .  aaO  far  OaOatii  1S  I4, 
’‘lastraaNRtt  kceatarata  Oasaarct.” 


\4  •  » 

Irtiiii  1^ 


CHARACTERISTICS  (PER  SECTION) 

PLATE  DISSIPATION:  30  WATTS 
AMPLIFICATION  FACTOR:  2.7 
TRANSCONDUCTANCE:  11,000  MICROHMS 
PLATE  RESISTANCE:  2S0  OHMS 
HEATER  REQUIREMENTS:  6.3  V..  4.75  AMPS 


lai 


.  I 


When  you're. 
In  A  Hurry 
Phone 

IWI  ii 


A  NATIONAL  NETWORK  bf  WARkHOUSES  SERVING  ELECTRICAL  MaIIUFACTURERS 


*  Guard  Against  Production  Slowdowns  caused 
by  delayed  factory  shipments  of  insulation 
materials.  IWI  gives  you  fast  delivery  from 
ample  stocks. 


A  COMPinS  LINE  OF 
ELECTRICAL  INSULATING 


*  Koop  Invontorios  At  A  Minimum  by  getting 
seldom-used  items  and  small  production  lots 
of  essential  materials  quickly  from  your  near¬ 
est  IWI  Warehouse. 


Varnished  Cambric  Products 
Insulating  Paper 
Varnished  Tubing 
Saturated  Sleeving 
Insulating  Varnish 
Vulcanized  Fibre 


*  Only  Nationally  Advortisod  Quality  Prod< 
ucts  are  sold  by  IWI.  All  are  approved  and 
used  by  leading  electrical  manufacturers. 


Fibre  Wedges 
Wood  Wedges 
Built-up  Mica  Products 
Asbestos  Insulation 
Woven  Glass  Insulation 
Pressure  Sensitive  Tape 
Cotton  Tape 
Cotton  Sleeving 

Commutators  Built  To  Speafications 


*  Export  Technical  Assist¬ 
ance  on  any  problem  in¬ 
volving  electrical  insulat¬ 
ing  materials  is  offered 
without  obligation  by 
IWI's  staff  of  experienced 
Field  Service  Represen¬ 
tatives. 


Silicone  Resins 
Silicone  Insulations 


3435  Chouteau  Avonuo  •  St.  Louis  3,  Missouri 
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Se«  how  oasily  theso  features 
were  built  into  this  electronic 
punch  press  protection  equip 
ment  with  the  Alden  Serve-A 
Unit  Kit. 


la  30  (tcood*.  uter‘«  owa 
pefMaacI  caa  iamUl  plu(-ia  ^ 
proMctioa  uait  .  .  .  replace  / 
erith  (pare  ...  or  (hift  ic  to  'j 
aaotber  (aachiac. 


e  With  plup-ia  receptacle 
for  electroeic  protectioa  uait 
iajtalled  at  each  preaa,  >  ac¬ 
tual  electroaic  uaitt  arc 
enough  to  lerre  the  require- 
mcna  of  14  pretaet,  hecaute 
all  preiaet  arc  not  limultaoe- 
oudr  active,  aad  each  elec¬ 
troaic  uait  caa  iaataatly  be 
oioved  aarwhere  to  cover  the 
active  prcMct  ...  or  replace 
aa  iaoperable  unit. 


loopcrahlc  unit 
caailf  ihipahic  air 
expreat  for  factory  aerv- 


I  It  (  irtmii  pit 
N  it*  k;!  r  ■  f  ,  pt  n\i  M  p'  •  ‘K'  • 

viVt  lilt  >,  hv  stMppitik;  pr-  'I 

\»f«»ki  pf t 


(A)  AlOm  LOCK  nuuM 


aiouata  aaatiag 
Aldea  Back  Con- 
aacton  aad  ea- 
gagaa  pilot  heada 
of  Aldea  Serve- 
A-Uait  Locka. 


s 


(S)  ALDIN  SUOf«IN  BACK  COWNICTOBS 


Sit  hi>VL  Xi.I.II  (  .> 
Slftll  (foil  ni.ikt  'Hi  t 
into  VOlll  L  IpOpMli  III 


ipoiit  IKS  lo.  IMii^:  111  Inn  i  ' 

It.  tooltl  I  N|  l<  ''  \  I  l''l  \i  I  h  )\ 


(pread  all  laada  oat  accaaaibly  at  ceatral 
check  poiat.  color  coded  aaul  ayaaboted 
for  caay  ideatiBcatioa  and  Brat-level 
aervice  checka  hy  uaer’a  peraotawL 

(C)  ALOIN  SIOI  KAHJ 


guide  plug-ia  uait 
iaio  poaidoa  uodl 
pilot  heada  of 
Serve  •  A  •  Uait 
Locka  take  over. 

(O)  ALDIN  SIBVI.A-UNIT  LOCKS 
pilot,  draw  la.  lock  aad  elect  cooipiete 
plug-ia  uait.  with  a  haif  turn  of  the 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Moss 


want  a  HIGH  VACUUM 

rotary  pump  that  pumps 

WATER  VAPOR? 


Ends  Water  Vapor  Trouble 


Maintains  Fast  Pnmp  Down  Time 


Eliminates  Oil  Reclaiming 


Greater  Capacity  Under  1  mm  Hg 


Up  To  80%  Less  Oil  Charge 


Capacities  from  V/4  cfm  to 
Pressures  Down  To  mm  Hg 

Here  s  impoitant  news  for  everyone  who  works  with 
high  vacuum.  The  new  NRC  Rotary  Gas  Ballast 
Pump  gets  it  for  you  faster  —  saves  you  time  and 
money  and  is  backed  by  millions  of  hours  of  trouble 
free  operation. 

By  keeping  water  vapor  from  condensing,  this 
pump  prevents  contamination  of  the  pump  oil. 
The  result— it  never  loses  capacity  like  conventional 
rotary  pumps  when  pumping  condensable  vapors. 
It  continually  maintains  a  fast  pump  down  rate. 

NRC  Rotary  Gas  Ballast  Pumps  are  available  in 
a  complete  line  of  vane,  piston -type  and  2 -stage 
pumps. 

Send  today  for  new  bulletin  explaining  principle, 
construction  and  operation  data  on  the  NRC  Rotary 
Gas  Ballast  Pump. 


National  Research 
Corporation 

Equipment  Division 

Seventy  Memorial  Drive,  Cambridge,  Massachusetts 
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WgnI  more  infermotion?  Use  post  cord  on  lost  page. 
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•UM  ^ 


„,,c.S"  OURNE’"^^’”^ 
design  ■ 

more  compact  oabine 
_  i .-smaller,  more 

-more  sales 

i  same  1°*  P''^'"®’ 


90*  G-E  21ACP4  CUTS  CABINET  DEPTH  3", 
GIVES  7%  BIGGER  PICTURE ! 


Ready  and  available  now  to  TV  manufacturers!  And 
price  is  right  in  line  with  other  21"  picture  tubes.  It  takes 
not  a  single  penny  more  of  tube  cost,  for  you  to  have  the 
compact  TV  cabinet,  the  oversize  picture,  which  will  put 
your  big-volume  receivers  ’way  out  front .  .  .  features  that 
only  the  21ACP4  will  give  you.  Get  all  the  facts  from  Tube 
Department,  General  Electric  Company,  Schenectady  5,  N.  Y. 


NIW  0-1 11  ACM  is  a  full  3  inches  shorter  than  70°  tubes  of  similar 
screen  size.  Means  you  can  slice  that  much  off  cabinet  depth  .  .  . 
Has  262  square  inches  of  screen  area,  against  245  for  the  popular 
21EP4-A  ...  or  1%  more  picture. 

STILL  OTHIR  0-1  TYRIS— aluminized  and  non-aluminized— are 
ready,  or  on  their  way.  Always  keep  in  touch  with  General  Electric 
for  what’s  new  and  better  in  picture  tubes! 


GENERALil^ELECTRIC 


1 


7 


NEED  SPRING  MATERIALS  WITH 


General  Plate 
Composite  Metals 

BRONCO, 
CONFLEX  and 
SILVER. CLAD 
PHOSPHOR  BRONZE 

I  meet  all 
I  requirements 


These  General  Plate  composite  metals,  made  by  metallurgically 
bonding  one  metal  to  another,  provide  an  economical  solution 
to  your  electrical  spring  problems. 

Each  has  specific  physical  and  mechanical  properties  that 
make  it  better  suited  for  cenain  applications.  For  instance. 
Bronco  permits  miniaturization,  because  you  can  reduce  spring 
size  without  sacrificing  conductivity.  Conflex  enables  you  to 
make  fuse  chips,  flat  springs,  and  electrical  connectors  at  a 
lower  cost. 

No  matter  what  your  problem,  it  will  pay  you  to  consult  with 
General  Plate.  Their  vast  experience  in  bonding  any  combina* 
tion  of  malleable  metals  can  overcome  your  problems  . . .  often 
reduce  costs. 

General  Plate  products  include  . . .  precious  metals  clad  to 
base  metals,  base  metals  clad  to  base  metals,  tfain-gauge  rolling, 
composite  contacts,  buttons  and  rivets,  Truflcx®  thermostat 
metals,  AlcuplateC),  platinum  fabrication  and  refining,  #720 
manganese  age-hardenable  alloy.  Write  for  complete  informa* 
tion  and  Catalog  PR 7 00  today. 


CONFLEX 

^‘1?  *‘‘***  ®f  hardenable 
Til.  *'*  •’'■'“'•rjr  adTtnusc 

Tue  nirdenabte  steel  provides  greater 


savea  / 

PHospHot  aaoNzc  ' 

SILVER-CLAO 
PHOSPHOR  BRONZE 


ail  PORUT  min,  attliboro,  mars. 
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Wont  more  information?  Use  post  card  on  last  page. 
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BUY  AMPEX  TODAY 


A  price  tag 
written  by  the  experieji< 
of  Ampex  users 


Ampex  Magnetic  Tape  Recorders  cost  less  per  hour,  per  week 
and  per  year  than  any  others  you  can  buy: 


BECAUSE  THEY  LAST  MORE  YEARS 

Over  three  years  ago  an  Ampex  300  was  put  on  a  17 
hour  per  day  continuous  music  service  in  Honolulu. 
After  11,000  hours  of  running  time,  the  machine  was 
still  using  the  original  set  of  heads.  When  checked, 
their  performance  was  within  the  published  specifica¬ 
tions  for  new  machines.  Based  on  the  replacement 
price,  the  cost  of  head  wear  was  0.7  cents  per  hour. 


BECAUSE  THEY  GIVE  SUSTAINED  SATISFACTION 


BECAUSE  THEY  HOLD  THEIR  VALUE 

It's  a  matter  of  supply  and  demand.  Because  of  a  well 
earned  leadership,  Ampex  machines  are  the  most 
wanted  —  but  the  most  seldom  resold.  An  Ampex  is 
built  to  last,  and  after  one,  two  or  even  five  years,  it 
will  have  far  more  real  value  left  in  it  than  any  tape 
recorder  that  was  "built  to  a  price." 


BECAUSE  THEY’RE  EASIEST  TO  MAINTAIN 

On  the  New  Ampex  Model  350,  a  pivoting  top  plate 
and  sliding  electronics  make  all  working  parts  acces¬ 
sible  for  checking  even  when  the  machine  is  running. 
Motors  and  other  individual  components  have  plug-in 
connections  which  make  replacement  extremely  simple. 
But  because  the  Ampex  is  "professional  quality,”  it 
will  require  far  fewer  adjustments  and  parts  replace¬ 
ments  than  other  recorders. 


IF  YOU  FLAN 
FOR  TOMORROW, 


SEE  THE  NEW  AMPEX  350 

It's  the  newest  of  the  best.  It  offers  new  accessibility, 
new  convenience  of  operation  and  attractive  new 
price.  Recorders  priced  from  $975.00;  reproducers 
from  $495.00.  For  further  information  write  today 
to  Dept.  E-1472. 


When ’you  buy  the  best,  you  don't  soon  buy  a  "better" 
machine  to  replace  it.  An  Ampex  Tape  Recorder  pro¬ 
vides  a  combination  of  fidelity,  responsiveness,  timing 
accuracy  and  reliability  that  has  no  equal.  Ampex 
owners  don't  make  expensive  trades;  they  keep  their 
machines  and  get  full  value  in  long-time  service  and 
satisfaction. 


Am 


CORPORATION 


AMPEX  CORPORATION 

934  CHARTER  STREET  •  REDWOOD  CITY,  CALIF. 
Dislribulort  im  principal  citiet;  distribution  in  Canada 
by  the  Canadian  General  Electric  Company 
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soVthco 


PAWL  •SCREW  AND  SPRINO* 
DRIVE  RIVETS*ANCHOR  NUTS* 
ENDINEERED  SPECIALTIES 


WMCtfVft  TWO  O*  MOtt  PARTS  ARf  FASTfNED  TOOrHER.  STANDARD  AND  SPECIAL  DESIGNS  FOR  IMPROVED  PERFORMANCE  AND  LOWER  PRODUCTION  COSTS 


Wont  Mort  iRfonnatioiiP  Um  pe«t  cord  on  tett  pog*. 
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SOUTHCO  DRIVE  RIVETS  ij 

•liminate  turfacB  liofes... 

improv  app«afxfnce...speec/  production 


SouTHCO  Drive  Rivets  are  ideal  for  metal-to-wood  applications. 

Just  place  in  a  blind  hole,  hit  the  pin  and  the  rivet’s  in.  No  special 
tools,  no  bucking,  nothing  to  finish  off,  no  waste  of  time  or  material. 
SouTHCO  automatic  pull-up  draws  parts  tightly  together,  makes 
a  tough,  strong  joint— quickly. 

How  can  you  benefit  from  using  Southco  Drive  Rivets  ? 

Write  for  complete  details  to  Southco  Div.,  South  Chester  Corp., 
1417  Finance  Building,  Philadelphia  2,  Pa. 


Rivets  expand 
in  wood, 
pull-up  is 
perfea 


A  Philadelphia  manufacturer  of  food  display  equipment  and  banquet  tables  fastens  folding  aluminiun 
legs  to  a"  plywood  table  tops.  Southco  Drive  Rivets  are  used  to  fasten  leg  assemblies 
to  table  tops  because  they  are  fast,  strong  and  don’t  mar  the  table  top. 

Previously  nuts  and  bolts  were  used  but  these  required  countersunk  surface 
holes  which,  even  though  filled  and  sanded  smooth,  still  marred 
the  surface.  Wood  screws  were  tried  but  they  pulled  out.  Four 
assemblies  are  now  made  in  time  formerly  required  for  three. 

In  addition,  the  sales  manager  says  "Southco  Rivets  have  increased  _ 

sales  value  of  tables  immeasurably’’.  n  ®  q 


Place  rivets 
in  blind  holes 


MfD/r/swrc&c/rmr/iM/e€S^6KStr. . . . 

CAPACITOR 

Don’t  wait  to  see  whether  you’ve  bet  on  a  winner,  a  wide  margin  of  first-class  performance. 

Buy  El-Menco  Capacitors  that  have  already  proven  ^ 

their  superiority  .  .  .  because  they’ve  all  been  fac-  Choose  either  the  midget  CM-15  (2-525  mmf.  cap) 
tory-tested  at  more  than  double  their  working  or  the  mighty  CM-35  (5-10,000  mmf.  cap).  Both 
voltage.  Even  under  the  most  adverse  conditions  will  always  prove  their  superiority  in  any  military 
of  application,  with  an  El-Menco  Capacitor  there’s  or  civilian  service. 


Jobber*  and  distributer*  ore  requested  to  write  for  : 
information  to  Arco  Electronics,  IrK.,  103  Lafayette  i 
St.,  New  York,  N.  Y.  —  Sole  Agent  for  Jol^rs  ' 
and  Distributors  in  U.  S.  and  Canada. 


WRITE  FOR  FREE  SAMPLES 
AND  CATALOG  ON  YOUR 
FIRM’S  LEnERHE.)LD 


irlUBnco 


MOLDED  MICA  U  A  S  bhUJ  kU  UM  I  CA  T  R  I  M  M  E  R 

CAPACITORS 

Foreign  and  Electronic  Manufocturers  Get  Information  Direct  from  our  Export  Dept,  at  Willimantic,  Conn. 


THE  ELECTRO  MOTIVE  MFG.  CO.,  INC. 


WILLIMANTIC,  CONNECTICUT 
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Wont  more  infermotiee?  Us*  post  cord  oe  lest  page. 
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MANUFACTURING  COMPANY,  INC. 

3155  Fiberglas  Road,  Kansas  City,  Kansas 


uArer 


■Zhfi 


• . .  IPut  Thoir  Coiifid*iK«  in 


CRYSTALS 


Thoso  namts  aro  synonyms  for  quality.  Tho  products 
they  identify'oro  fomous  for  dopondoble,  precision  porformance 
in  every  detail.  These  monufocturers  must  be  sure 
that  suppliers  of  every  component  hove  similar  high-level 

if 

reputations  to  uphold.  | 


The  fact  that  the  great  names  in  communications  rely 
on  Midland  Crystals  is  evidence  enough  that  Midland  QuolHy 
Control  methods  of  crystal  production  insure  completely 
reliable  frequency  control. 


Wont  mer«  information?  Um  post  cord  on  tort  popt. 
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Choose  the  rioht  Presto  disc  for  your  job 


Orange 

Green 

Brown 

nd  now  White  label 

Presto 

rlicrc 


The  choice  of  the  right  recording  disc  for  every 
job  is  not  difficult  if  you’ll  stop  reading  conflicting 
claims  and  listen  to  the  experts.  The  nation’s  top 
recording  engineers  say  Presto  discs  are  best 
for  performance,  permanence  and  price. 

After  you  have  made  the  important  choice  of 
brand . . .  select  the  proper  grade  Presto  disc  for 
your  use.  See  the  box  on  this  page  for  a  ready 
reference  guide.  And,  be  sure  to  consider  the 
advantages  of  the  new  Presto  White  Label  disc! 


This  compact  portable  Signal  Generator 
is  a  self-contained,  directly  calibrated  generator  of  continuous-wave  or 
pulse  modulated  radio  frequency  signals.  It  is  a  reliable  source  of  accurate 
signals  for: 


testing  radio  and  radar  equipment  in  the  frequency  band  from  900  to  2100 
MC/S  (single  dial  control  directly  calibrated  to  i  1%), 
receiver  measurements  and  other  applications  that  require  less  than  one 
milliwatt  of  CW  or  pulsed  type  r-f  signals  in  this  band,  , 

generating  delayed  and  undelayed  video  pulse  that  can  be  used  by  external 
equipment, 

accurate  determination  of  small  increments  of  frequency,  as  required  in 
certain  types  of  selectivity  and  filter  characteristics. 


Specifications 


Frequency  Range  . 900  to  2100  mc  /sec  in  one  band. 

Frequency  Stability . Warm  up  drift  less  than  0.2%;  ambient  drift  less  than  0.005%  per  °C. 

Power  Output . Zero  dbm  to  -120  dbm  continuously  adjustable. 

Output  Im|>edance .  50  ohms  with  VSWR  of  2:1. 

R.  F.  Pulse  Shape . (a)  Rise  time:  less  than  0.5  microseconds. 

(b)  Decay  time:  less  than  0.9  microseconds. 

(c)  Flatness:  within  10%  of  amplitude  of  initial  rise. 

hfodulation . (a)  by  external  pulses,  positive  or  negative. 

(b)  by  internal  pulse  generator. 

(c)  by  synchronization  to  an  external  pulse  generator. 

(d)  by  synchronization  to  an  external  sine  wave  generator. 

Power  Requirement .  115  V  i  10%,  50  to  1600  cycles,  single  phase,  200  watts. 

Size  .  17%  inches  wide,  10%  inches  high,  12  inches  deep. 

Weight  .  43  pounds  (less  transit  case). 

Jf'e  will  gloflly  furnish  all  details  regarding  specifications,  prices  and  delivery. 


Write,  wire  or  telephone  for  informetion. 


Manchester,  New  Hampshire 


Telephone  2-6485 


Wont  more  information?  Uto  post  cord  on  lost  page. 
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KOOLOHM  RESISTORS  ARE  AVAILABLE  IN  RATINGS  PROM  5  TO  120  WATTS 


You  can  simplify  many  of  your  produaion  design 
problems  because  Koolohm  power  wire-wound 
resistors  will  fit  into  tight  spots !  They  are  not  only 
small  in  size  for  their  wattage  ratings  — but  the 
Koolohm  outer  ceramic  protective  shell  will  with¬ 
stand  a  10,000  volt  breakdown  test  to  ground! 

ONLY  KOOLOHMS  ARE  MADE  WITH  CERON®  WIRE! 

Sprague’s  patented  Ceron  ceramic-insulated  re¬ 
sistance  wire  makes  possible  the  use  of  multilayer 
windings  to  achieve  much  higher  top  resistance 
values  than  in  resistors  using  conventional  bare 


wire  and  enamel  or  cement  construaions.  Ceron 
insulation  permits  truly  non-inductive  windings 
when  required! 

KOOLOHMS  ARE  UNIFORMLY  DEPENDABLE! 

Sprague  aging  processes  and  statistical  manufac¬ 
turing  quality  control  assure  a  stable  and  depend¬ 
able  produa  for  your  most  critical  needs.  Catalog 
100£  tells  the  Koolohm  story  on  Resistors  for 
Television  and  Industrial  Electronics.  Catalog 
101  shows  Koolohm  types  to  meet  Military  Speci¬ 
fication  MIL-R-26B.  For  copies,  please  write  on 
company  letterhead  to: 

SPRAGUE  ELECTRIC  COMPANY 
35  Marshall  North  Adams,  Mass. 


SPR06UE 


PIONEERS  IN  ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 

LXPORT  FOP  THf  avEPICaS  SPPAGUE  EUCIPiC  ir^TE  PrjATlONA,  l  IFD  NOPTM  aDAvS  a*aSS.  C  ABU  i  SPPI  *  IfJ  I 


PLASTIC  INSULATED 


Rh(Mle  Island  plastic  insulated  Besto-ff  'ire  provides  maximum  effieiency 


Write  Drpt.  E-12 
today  for  new 
illustrated  brochure 


highest  degree  of  protection  against  heat,  cold,  flame,  moisture,  and 
corrosive  vapors.  •  Typical  applications  of  RhtMie  Island’s  quality 
thermoplastic  insulation  are:  U.  L.  approved  fixture  wires  covering 
service  for  300, 600,  and  1000  volts  at  80'’, 90°, and  105°  C. . .  ..thermostat 
cables  used  in  low  voltage  heating  control  circuits . . .  '.amp  cords  of  all 
types  and  descriptions . . .  hook-up  wires  approve<l  for  80°, 90°, and 
.  105°  C. . . .  appliance  wiring  material  for  use  in  harnesses  for  all 
major  electrical  assemblies. 


NATIONAL  SALES  OFFICES:  624  SOUTH  MICHIGAN  BLVD.  •  CHICAGO  5,  ILLINOIS  •  HARRISON  7-6050 


RHOOIE  ISLAND  INSULATIED  VVIRIE 
150  BURNHAM  AVIENUIE  •  CRANSTON 


COMPANY,  INC. 
•  RHODIE  ISLAND 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •.ONE  OF  A  SERIES 


The  second  of  two  articles  on  profits 

What  Are  PROFITS  Used  For? 


This  is  the  second  article  on  the  role  of 
profits  in  our  economy.  The  first  was  ad¬ 
dressed  to  the  question:  “How  High  are 
Profits?”  The  answer  was  found  to  be: 
not  high  when  compared  with  previous 
years  and  the  present  investment  in  cor¬ 
porate  facilities.  This  second  article  is 
addressed  to  the  equally  important  ques¬ 
tion  :  “What  do  corporations  do  with  their 
profits?” 

In  1953  corporations  will  earn  about 
$20  billion  after  taxes^  if  the  recent  rate 
of  earnings  is  maintained  throughout  the 
year.  These  profits  will  be  used  (1)  to 
expand  and  improve  productive  capacity 
through  purchases  of  new  plant  and 
equipment,  (2)  to  finance  the  operations 
involved  in  a  growing  volume  of  business 
and  (3)  to  reward  the  people  who  have 
invested  their  money  in  American  indus¬ 
try.  Of  the  $20  billion,  the  corporations 
will  pay  about  $9  billion  to  their  stock¬ 
holders  as  dividends.  They  will  use  the 
$11  billion  that  remains  to  purchase  new 
plant  and  equipment  and  to  increase  their 
working  capital. 

This  year  corporations  are  increasing 
their  plant,  equipment  and  working  capi¬ 
tal  by  a  total  of  approximately  $32  bil¬ 
lion.  Of  this  amount,  about  $26  billion 
is  for  new  plant  and  equipment.  The  re¬ 
mainder  is  for  working  capital.  As  this 


article  will  show  in  greater  detail,  about 
$21  billion  of  this  will  come  from  depre¬ 
ciation  allowances  and  sales  of  new  se¬ 
curities.  The  other  $11  billion  will  come 
from  retained  profits. 

It  is  impossible  to  trace  exactly 
how  each  dollar  of  retained  profits 
is  spent.  This  money  is  mixed  with 
other  money  that  goes  into  the  com¬ 
pany  treasury  in  the  form  of  pro¬ 
ceeds  from  loans,  sale  of  securities 
and  depreciation  allowances.  How- 
ever,  it  is  a  fact  that  by  retaining 
$11  billion  of  their  profits  this  year^ 
corporations  have  provided  $11  bil¬ 
lion  toward  their  total  capital  re- 
quirementSf  including  the  money 
needed  for  expanded  and  improved 
capital  equipment. 

Profits  Mean  New  Plants 

This  year  American  industry  is  en¬ 
gaged  in  a  very  large  expansion  of  plant 
facilities.  This  will  increase  the  indus¬ 
trial  capacity  of  the  nation  by  about  7  per 
cent.  Since  1950,  our  capacity  has  bwn 
increased  by  about  12.5  per  cent.  And  all 
of  this  expansion  has  been  privately  fi¬ 
nanced,  even  though  about  one-third  of  it 
was  certified  as  necessary  for  national 
defense. 

The  expenditure  during  1953  of  $26 


billion  for  new  plant  and  equipment— an 
alltime  record— imposes  terrific  finan¬ 
cial  responsibilities  on  our  corporations. 
About  one-half  of  the  amount  required 
will  come  from  depreciation  allowances. 
In  general,  these  allowances  are  supposed 
to  pay  for  the  replacement  of  worn-out  or 
obsolete  equipment.  Another  $8  billion 
will  be  raised  by  corporations  through  new 
security  issues  and  long-term  mortgage 
loans.  All  together,  depreciation  allow¬ 
ances,  security  issues  and  long-term  loans 
will  provide  about  $21  billion.  But  this 
is  still  $5  billion  short  of  the  $26  billion 
needed  for  new  plant  and  equipment  this 
year.  Thus,  it  is  retained  profits  that  spell 
the  difference  between  expansion  and 
standing  still,  between  grow^  in  the  pro¬ 
ductive  capacity  of  the  economy  and  run¬ 
ning  downhill. 

As  plant  facilities  are  expanded,  cor¬ 
porations  also  need  more  working  capital. 
A  larger  volume  of  business  requires 
larger  inventories,  larger  accounts  re¬ 
ceivable  and  larger  amounts  of  ready 
cash  to  meet  payrolls  and  bills  for  ma¬ 
terials.  The  increase  in  these  items  dur¬ 
ing  1953  is  estimated  at  $8.5  billion,  of 
which  about  $2.5  billion  will  be  supplied 
by  short-term  bank  loans.  The  other  $6 
billion  will  come  from  retained  profits. 
Thus,  retained  profits  provide  an  essen¬ 
tial  $11  billion  — $6  billion  for  working 
capital,  $5  billion  for  new  plant  and 
equipment— to  meet  corporate  financial 
requirements. 

Incentive  for  Investment 

The  role  of  the  profits  that  are  paid  to 
stockholders  as  dividends  or  to  employees 
under  profit-sharing  plans  is  even  more 
important  than  the  role  played  by  re¬ 
tained  profits  in  providing  plant,  equip¬ 


ment  and  working  capital.  Dividend 
payments  provide  the  main  incentive  for 
investment  in  the  stocks  of  corporations. 
They  are  the  reward  for  risks  taken  by 
investors.  Dividends  paid  by  corporations 
whose  common  stocks  are  listed  on  the 
New  York  Stock  Exchange  provide  an 
average  return  of  about  6.5%  at  present 
prices,  and  dividends  on  preferred  stocks 
average  about  4.5%  return.  Dividends 
are  distributed  among  6.5  million  stock¬ 
holders.  Also,  it  is  estimated  that  3  mil¬ 
lion  employees  now  are  covered  by  profit- 
sharing  plans.  These  plans  increase  the 
incentives  of  both  production  workers 
and  managers  to  work  harder  and  more 
efficiently. 

Thus,  more  than  9  million  Americans 
have  a  direct  financial  stake  in  corporate 
profits  through  ownership  of  stock  or 
participation  in  profit-sharing  plans.  But 
all  Americans  share  indirectly  in  the  re¬ 
wards  of  a  successful  business  year.  In¬ 
vestment  of  a  major  part  of  1953  profits 
in  new  plants  and  equipment  means  more 
employment  opportunities  and  better 
working  conditions  for  labor.  For  the  na¬ 
tion,  it  means  new  industrial  capacity  that 
is  essential  both  for  national  defense  and 
to  produce  more  and  better  goods  for  a 
rising  standard  of  living. 

Corporate  profits  after  taxes  repre¬ 
sent  about  6%  of  the  nation’s  total  in¬ 
come.  But  the  job  they  do  to  stimulate 
investment  and  to  finance  industrial  ex¬ 
pansion  and  improvement  is  more  far- 
reaching  and  more  essential  to  the 
prosperity  and  well-being  of  the  Ameri¬ 
can  people  than  would  be  suggested  by 
that  small  figure. 

McGraw-Hill  Publishing  Company,  he 


-V,  ’-  MOST  COMPLETE 
FACILITIES  FOR 
INGINEFRlOSHtn  M[lAlf*BRICAIION 


IF  YOU  USE 
ENCLOSURES, 
CHASSIS  AND  RACKS 
LIKE  THESE... 


KARP  SHEET  METAL  FABRICATIONS 
WILL  MEET  YOUR  HIGHEST 
STANDARDS  OF  QUALITY 


KARP  FABRICATIONS  WILL  CUT 
YOUR  ASSEMBLY  COSTS 


KARP  FABRICATIONS 

ARE  COMPETITIVELY  PRICED 

FOR  LONG  RUNS  OR  SHORT 


ith  a  Karp-built  enclosure,  chassis  or  rack,  every  dimension 
is  correct;  every  hole  accurately  located.  Your  production 
costs  are  cut,  for  your  components  are  easily 
assembled.  No  more  slow-downs  due  to  poorly  built  cabinets. 
And  Karp  Metal  will  supply  you  with  these  custom-built 
fabrications  at  competitive  prices.  Let  us  help  you  with  your 
sheet  metal  problem.  Send  us  your  blueprints— 
we’ll  promptly  quote  prices  and  delivery. 


KARP  METAL  PRODUCTS  CO. 

Division  of  H  t  B  Amorican  Machino  Company 

21S  *3«D  STIIIT,  tROOKlYN  20,  N.  Y. 


FACILITIES 


rot  ENOINEItEO  SHEET  METAL  EAMICATIONS;  in  aluminum  or  ••••! 
long  run  or  thort  •  spot,  ore,  gas  or  holiorc  wulding  •  any  typo  flnish. 

•  Modern  plani— 3  cit^  blocks  long  O  U.  S.  Air  Fore#  Cortiftod  Welding  Focililies 

•  Thousands  of  dies  available  o  Air-conditioned  spray  room... complete 

•  AAost  modern  of  sheet  metal  boking  facilities 

fabricating  eguipment  •  Complele  sub-assembly  facilities 


Went  mere  infermetionf  Use  pest  cord  on  lest  page. 


ELECTRONICS  — December,  1953 


trade  MARA 


TYPE  BNR 
RESISTORS 


RESULT 


Oii  burner  ignition 
transformer 


High  voltage  feed  back 
into  line  is  prevented. 


Arcing  of  governor 
contaa  points  is 
greatly  decreased. 


Small  motoa 


®  The  unusual  charaaeristics  of  globar  type 
BNR  ceramic  resistors  make  them  practical 
for  a  diverse  number  of  advantageous 
uses.  Charted  here  are  five  typical  applications 
where  these  resistors  are  being  used  to 
advantage  at  present. 


Reaiher  circuits 


Peak  voltages  arc 
limited  thus  stabilizing 
circuits. 


Electronic  devices 


Successful  use  in 
voltage  control 
dtcuits. 


Our  Bulletin  GR-2  contains  detailed  engineer¬ 
ing  data  which  may  well  suggest  applications  in 
your  own  products.  It  will  give  you  facts  that 
will  help  you  decide  how  these  ceramic  resistors 
can  be  of  value  to  you.  Let  us  send  you  a  copy. 
Write  Dept.  E-87-101. 


DC  Circuits 


Solenoid  valve  coils 
are  protcaed. 


WMt  Mort  ■•fenaatioii?  Um  poet  cord  oo  tost  pag*.* 
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Wcstin 


louse 


Where  are  YOUgoing? 


Christmas  is  a  time  to  be  proud  of 
your  profession.  As  an  engineer,  you 
contribute  to  your  country,  and  to 
mankind,  scientiftc  advancements 
that  you  hope  will  someday  make 
"peace  among  all  Wen"  a  thrilling 
reality. 

If  you  feel  that  there  is  a  more  stim* 
ulating,  challenging  and  rewarding 
niche  for  you,  in  an  organization 
that  recognizes  and  respects  engi> 
neering  for  the  vital  profession  it  is, 
we  invite  you  to  inquire  about  the 
current  openings  at  Westinghouse 
Baltimore  Divisions. 


I’lease  send  resum^  to: 

H.  M.  Swisher,  Jr. 
Kmployment  Sui^r visor.  Dept.  D  -  5 
^  estinghouse  hlwtrie  CoriMM-ation 


Baltimore  1,  Maryland 

! 

BALTIMORE  DIVISIONS 

• 
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Wasl  mtott  iatarmatiM?  Um  post  card  on  latt  pag«. 

' 

You  build  better,  safer  equipment 


when  you  specify  HOOK-UP  WIRE 


'SUHilVit 


•FOifflM  U  m*  iradf  mark 
{Urn-  V.  B.  Pat.  Of.)  *f 

Ommt  Caratmt  PikariHaa 
CarparaUaa  far  a  warttti  a/ 
fraiaalt  amir  af  ar  wOk . 
fkama/tUaa. 


OWENSCORNINC 

Fibergijvs 


OWENS-COtNING  FIBERGLAS  CORPORATION  •  TEXTILE  PRODUCTS  DIVISION 


Wont  mon  mformatioii?  Um  post  card  on  loot  page. 
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ESquipment  perfonns  better,  lasts  longer  wti^ 
you  use  hook-up  wire  insulated  with  Fibcrgla? 
yams. 


Perforins  better,  lasts  longer  . . .  because  glass  is 
rotproof,  withstands  hi^ier  temperatures,  resists 
moisture  and  most  chemicals. 


Safer,  too,  because  glass  won’t  bum  . . .  isn’t 
damaged  by  solder  heat  during  installation  . . 
provides  less  fire  hazard  even  under  overload 
oponting  conditions. 


And  today  you  get  better  identification  of 
circuits  . . .  because  wire  manufacturers  are  now 
using  the  improved  Treatment  023  Fiberglas  Dyed 
Yam  . . .  with  its  better  light  fastness  and 
superior  heat  and  bleed  iesistanoe! 


Smaller  diameter ,  eaaier-to-instaU  hook-up 
wire  braided  with  Treatment  023  Fiber^tu 
Dyed  Yam  is  available  in  all  standard 
NEMA  color  grades.  For  further  details 
cheek  your  supplier  today— or  fill  in  and 
mail  the  coupon  bdow. 


OWSMS-COBNIMO  PlBSBOlJtf  COBFOKATIOM 
EUetneat  8aim  DuiaioH,  Dapt.  860 
16  E.  86th  Btrmt,  Naw  York  22.  N.  Y. 

Q  Plaaae  aand  ma  fiirther  information  on  ^taaa-baaa  hook-up  ariia. 
Q  *1  would  also  lika  to  rooaiva  a  copy  of  your  Data  HUt  on  tha  oom* 
Plata  Una  of  Fiborgiaa  alactrical  inaulatinf  matariak. 
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Stone's  specialty  has  always  been  the  manufacture  of  unusually  small  spiral  wound  tubes.  This 
specialty  requires  extremely  close  tolerances  and  precision  engineering. 

Because  fabrication  of  tubes  requires  this  same  engineering  skill,  we  make  the  necessary  dies 
for  special  formed  ends;  punched,  notched  or  slotted  tubes;  bobbin  and  special  assemblies  right  in 
our  own  machine  shop.  Even  the  printing  plates  are  made  and  the  printing  done  by  our  own  crafts¬ 
men  in  our  own  shop. 

It  is  obvious  that  this  characteristic  to  “do  it  ourselves"  makes  for  faster  delivery  and  for  a 
quality  controlled  end  product  at  a  lower  cost. 

Stone's  tubes  are  available  in  such  a  wide  variety  of  materials  including  hi-dielectric  kraft, 
fish  paper,  plastic  films,  and  phenolic  impregnated  that  you  may  select  the  one  which  meets  your 
specifications  at  the  lowest  possible  cost. 

A  phone  call  or  letter  to  us  today  may  mean  a  worthwhile  saving  to  you. 

STONE  PAPER  TUBE  COMPANY,  incorporated 
STONIZED  PRODUCTS  COMPANY,  iNC. 

900-922  Franklin  Street,  N.  E.,  Washington  17,  D.  C. 
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Wont  mori  information?  Um  post  cord  on  lost  page. 
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where 


Type  GAC  Relay  .  .  .  three  of  which 
are  used  to  control  steps  in  weight¬ 
printing  cycle. 


'HI 


Desk  model  AMETRON  printer 
mechontsm  which  uses  CLARE  GAC 
Reloys  to  control  precision  step-cam 


MWIMYrS 


Electronic  Scole 


FIRST  IN  THE 
INDUSTRIAL  FIELD 


Here  is  some  news  from  Hewlett-Packard  we 
believe  you'll  find  interesting  -  and  helpful 


HEWLETT-Pi 


COMPANY 


The  Hew  Look  in  -  hp  -  instruments 

,uddIv  oil  our  instrumenU  in 
,n  ,he  near  future,  we  w.  coLets.  These  cobinets  ore 

new,  lightweight  rugged  ^ 

styled  for  good  “"T  2OOAB  and  200CD  Audio  Oscillotors. 

We're  already  supply'09'  P  j  ho  715A  Klystron  Power 

rock  or  .rd  home.  wh...  d...-.d. 


Our  plant  is  still  growing 

so*.  wo.k 

u  now  under  woy  on  still  more  structures. 


np)  INSTRUMENTS 

COMPLETE 

COVERAGE 

Weat  MWt  iaformetiM?  Um  post  cord  on  lest  pogt. 
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.  Waltham  54,  Ma»»athM»attt 

■rirfacrtf*  •'  ^  Y«w«n  A»»o<iot*» 

Y«w#ll  AiMK'Ot**  pjml  G.  Y«w«ll  j 

f«*er  lohono  pjj  Moin  5''*^ 

nOl  toil  Main  S^'  WAIthom  5-7430  A 

4fidg«P«»»  46  0000  ,  - - — - -  , 


^  -faciter  local  service,  our 

"Trn?n  Xe’/ortleaU  has  been  reorganized 

representation  in  .a  theW  own  componies.  Their 

About  mid-year,  severol  of  our  J' hove  new  offices,  new  telephone 

■  .  Waltham  54,  Ma»»athM»attt  r  M  C  A»M>cia*«» 

^  -ridacaort  i,  Caaaacttcut  W  y«w«II  A»»o<iot*»  ^  •oh«l  A»«n. 

Syracata  J,  Naw  York  *Y,rr#ll  AiMK'ota*  Paul  G.  Yawall  T  170  toil  W'h  VrM» 

I  0  Hyerton-j  0  «Y«f»0'’  p,,e,  lohono  75,  ^oio  Sly«<^  1  TRofolgor  ?  3033 

413  toil  G«n«»««  S”**'  1101  toil  Mom  streat  WAIthom  5-7430  A 

Syroaum  764344  >,idg«poc.  66-0000_  ^ - - - -  I 

_  ■-!-  /S  « M  C  A»»ociol«» 

^  ^  /  -I  Chorlet  Sofoooni 

-  'C-_  r\‘  /  I  n4  to»»  Mom  str»el 

’ — ’  0^  ^  J  ^  Olomood  3-5343 

V  ^  X  f  Athury  Pork,  Haw  Jor»oV 

/  J  i  ^  ^  rAy  I  Th«  I.  I.  R^inton  Co. 

p-pL-T~1 _ 1 

V  \  /  !•  i '  I  '"‘•'•KanK.-r'’'’’ 

\  \  _  1  — >7''#  f  N.  I  thal.t 

\  \/^  - -  -r*-"  -  1 - \  I  I.  t.RobmiOn 

X  *  '  ^  1  ^  ^  X  I  7317  Moftholl  «ood 

i  :  Y  \  ^  ' 

’•‘wOl—V - '  1  1  \  f  Wa»hia»taa  0,  •>■*• 

X  \  \  I  Hormoo  AiMX.Ola* 

I  ^  \  \  N  J  fradarich  Horm^ 

^0  V 


K7\ 


lUawhara  in  lha  country,  Hewlatt>Pacliar4 


Albunuarnua,  Naw  Mexico 

Naaly  Entarpriyay 
107  Woihington  Si.  S.E. 
Albuquarqua  5-5586 

Chicafo  40,  Illinois 
Alfrad  Crosslay  &  Associotas 
4501  North  Rovanswood  Ava. 
UPlown  8  1141 

Claveland  IS,  Ohio 

M  P.  Odall  Co. 

3536  Euclid  Ava. 
PRotpact  I  6171 

Dallas  5,  Texas 

Eorl  lipscomb  Associotas 
P  O.  Box  8043 
Elmhurst  5345 


Dayton  2,  Ohio 

Alfrad  Crosslay  &  Associates 
1 1  W,  MonumanI  Avanua 
MIchigon  8731 

Denver  9,  Colorado 
Ronotd  G.  Bowan  Co. 

446  Sroodwoy 
SHarmon  350i 

Detroit  35,  Michigan 

S.  Starling  Compony 
IS3I0  Wasi  McNichols  Rd. 
BRoodwoy  3  3900 

Part  Myers,  Plarida 
Arthur  lynch  8  Associotas 
P.  O.  Box  466 
Fort  Myars  5  6763 


instrumanit  ora  rapratantad  as  bafora  by  tbasa  Etna  organitations: 


High  Point,  North  Carolina 

Bivins  &  Coldwall 
Sacurity  Bonk  Bldg 
High  Point  3673 


,  Houston's,  Texas 

Eorl  lipscomb  Associotas 
3430  B  Rica  Blvd 
P  O.  Box  6573 
lindan  9303 


Las  Angelas  46,  California 
Nealy  Enterprises 
7422  A4alrosa  Ava. 
WEbstar  3  9201 


Phaanix,  Ariiana 
Nealy  Entarprisas 
32  West  Jefferson  St. 
Alpine  4  731 1 

Sacramanta  T4,  California 
Nealy  Enterprises 
1317  ■  I5ih  Siraal 
Gilbert  3  8901 

San  Diega  6,  Califarnia 
Nealy  Enterprises 
1039  Rosacrons  Siraal 
BAyview  8106 

San  Froncisca  IB,  California 
Nealy  Enterprises 
3830  Gaory  Blvd 
WAtnut  I  3361 


Seattle  9,  Washingtan 
Ron  Merritt  Compony 
317  Ninth  Avenue  North 
SEnaco  4948 
St.  Louis  9,  Missouri 
HcKris-Honson  Compony 
5306  S.  Kingshighwoy 
SWaalbrior  5384-85 
St.  Paul  4,  Minnasata 
Alfrad  Crosslay  6  Asscxioles 
3388  University  Avenue 
PRior  4933 
Toronto  3-8 
Ontario,  Canada 
Atlas  Rodio  Corporation,  ltd. 
560  King  St.,  West 
WAvertey  4761 


HEWLETT-PACKARD  COMPANY 
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miniaturization  through  critically  precise  components 


UNLIMITED 


RESEARCH  DEVEIOPMENT  MANUFACTURE,  INC. 

431  E.  C  O  L  L  O  M  S  T  R  E  E  T,  PHILADELPHIA  44,  PENNSYLVANIA 


GEAlfS  •  SHAFTS  •  PIVOTS  •  fBEAPINGS  •  SPfCIAl  SCPfWS 


PINIONS 


Wont  oMTt  InformotionT  Un  po«t  cord  on  loit  | 
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but  Constantin’s 
Production  Facilities 
and  Methods  are 
as  New  as  Tomorrow 


The  ^  ' 

Invention 

of  Compression-Type 
Seals  is  about  as 
Old  as 

Grandma’s  Phonograph  — 


Tbt  invtiition  of  comprostioo-typo  soils  in  {tiitral  is  ipiite  oM  as  ovMoocod  by 
U.  S.  Lottars  fatoat  No.  1,114,813,  issuod  to  Wiifrod  T.  BirdsaN  and  assigood  to 
tho  Westiogtiouse  Electric  and  Mannfactvring  Co.  on  May  30,  IBIS,  for  tho 
original  compression-typo  seals,  espirad  in  1B33.  It  is  now  public  domain. 


Yes,  the  idea  of  high  compression  glass  to  metal  seals  is 
thirty-seven  years  old  and  public  domain.  The  compression 
principle  can  be  employed  by  anyone,  but  Constantin  makes 
the  quality  seal. 

The  wise  buyer  now  is  concentrating  on  quality  of  manu¬ 
facture  and  materials.  For  over  eight  years  L.  L.  Constantin 
&  Company  has  been  operating  the  most  modern  machine 
shop  facilities  for  die  construction,  stampings,  and  bending 
—a  glass  department  capable  of  compounding,  tableting 
and  sintering— latest  ovens  for  fusing— multi-slide  machines 
for  pin  fabrication.  In  this  way,  our  completely  self- 
contained  plant  operating  all  under  one  roof,  can  produce 


true  compression  seals  of  highest  quality,  in  addition  to 
our  regular  line  of  hard  glass  to  KOVAR  and  RODAR 
alloy  seals. 

at  Constantin  realize  that  adding  color  to  the  already  pure 
white  glass  does  not  add  to  the  strength,  and  for  identification 
purposes,  whether  you  buy  green,  gray,  blue,  brown  or  other 
colors,  you  will  find  Constantin  seals  to  be  consistently  uniform 
and  superior  in  strength. 

Constantin  can  proudly  say  that  it  is  not  selling  an  idea. 
Constantin  is  selling  precision  engineered  high  compression 
glass-to-metal  vacuum  seals.  Seethem,  test  them, and  compare. 


Seals  also  available  in  KOVAR  and  RODAR  aKoys  to  hard  glass  types. 


Alto  monufocturort  of— 

MULTI-PIN  HEADEIS 

TERMINALS 

TRANSISTOR  MOUNTS 

MULTI-PIN  CON  PLUGS 

END  SEALS 

CRYSTAL  HOLDERS 

VACUUM  COATING  EQUIPMENT 


MANUFACTURING  ENGINEERS 

Rt.  46  and  Franklin  Ave.,  Lodi,  N.  J. 
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. . .  FOR  LONG-LIFE 
LUBRICATION 
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Telechron  Synchronous  Timing  Motors 


Seal  the  oil  in  with  the  moving  ports,  and  they'll  both  lost  longer.  That's  the 
simple  reason  behind  the  long,  dependable  life  of  Telechron  Synchronous 
Timing  Motors. 


Into  each  motor  goes  a  measured  amount  of  special  oil— carefully  formulated 
for  the  particular  service  the  motor  is  to  perform.  Then  the  unit  is  sealed.  Dirt 
and  dust  can't  get  in.  Lubricant  is  lifted  by  capillary  action  from  the  reservoir 
to  all  bearings,  and  flows  continuously  to  all  gears,  efficiently  ...  so  efficiently, 
in  fact,  that  many  Telechron  motors  are  still  operating  accurately  and  depend¬ 
ably  after  20  years  of  continuous  use. 


There  are  other  advantages,  too,  in  Telechron  Synchronous  Timing  Motors. 
Quick  starting,  due  to  the  lightweight  rotor.  Power-line  accuracy,  because  of 
true  synchronous  operation.  Cool  running,  with  the  field  coil  isolated  from  the 
rotor  unit.  Altogether,  a  combination  of  worth-while  features  unique  in  the  field 
of  electric  timing.  r 


MODEL  H'10.  low-co(t,  light-duty  motor 
copablo  of  handling  high  momontary  pooh 
loadi.  Idoal  tor  wathing  machinoi,  dish- 
wottivrs.  rohigorotorn,  and  othor  opplionc* 
timor  vMi. 


Telechron  motors  are  available  in  a  wide  range  of  speeds  and  torque  ratings, 
and  for  any  standard  AC  power  source.  Get  full  details.  Write  Telechron 
Department,  General  Electric  Co.,  412  Homer  Ave.,  Ashland,  Mass. 


c  (di’chum 

MARK  OF  TIMING  LEADERSHIP 


HOME 

VISITORS 


MmI*  CaurtMy 
NEVCO  SCOIEtOACD  CO. 


GUARDIAN. 

STEPPING 

RELAYS 


As  thousands  of  football  fans  watch  the  speed  and  drive  of  their  favorite 
teams  up  and  down  the  gridiron — Guardian  Stepping  Relays  are  there, 
too,  operating  the  big  electric  scoreboard.  At  the  touch  of  a  button,  the 
special  Guardian  Stepper  (illustrated)  lites  up  changing  scores,  downs. 


yards  to  go  and  the  quarter  being  played.  Guardian  Stepper  Applica¬ 


tions  also  include  control  of  animated  signs  and  displays — intricate  OUARDIAN  SPECIAL  STEPPER 


timing  devices — automatic  elevators — automatic  business  machines — 
automatic  circuit  selections  from  a  pulsing  dial — automatic  wave  chang¬ 
ing  on  short  wave  transmitters — plus  an  endless  variety  of  “special’* 
operations. 

Standard  Guardian  Steppers  include  the  series  M.  E.  R,  (Midget  Elec¬ 
trical  Reset);  the  series  M.  A.  S,  (Add  and  Subtract);  the  heavy  duty 
series  M  120  (Automatic  Sequence);  and  the  famous  series  “R”,  among 
others.  If  your  application  requires  a  stepper — contactor — switch — 
solenoid — or  a  popular  relay  such  as  the  Guardian  Series  595-P  shown 
here — singly  or  in  complete  control  combinations — send  your  b/p  speci¬ 


fications  for  specific  cost  free  recommendations. 


SERIES  595-P  RELAY 


A  CAnritti  iiAt  tr  ttiitt  tiiviii  tmn 
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WARD  LEONARD 


MOUNT  VERNON,  NEW  YORK 

R  E  C^ct€Ct»ia  SCttee  IS92. 


Corporation 
uses  Ward  Leonard 
rheostat  for 
accurate  light  control 
in  microfilming 


EASTMAN  KODAK'S  RICORDAK  MICRO-PILE  MACHINE  can  microfilm  32  acres 
of  valuable  records  for  storage  in  only  12  cubic  feet  of  filing  space.  Accurate 
performance  of  Ward  Leonard  Vitrohm  rheostat  (in  circle)  helps  to  assure 
clear,  sharp,  reproduction  on  microfilm. 


•  Light  plays  a  critical  role  in  committing  bil¬ 
lions  of  industry’s  valuable  records  to  microfilm 
every  year.  Its  intensity  must  be  carefully  con¬ 
trolled  for  each  exposure  on  Eastman  Kodak’s 
Recordak  Micro-File  machine  in  order  to  make 
proper  allowances  for  paper  texture,  color  and 
reflectivity. 

To  handle  the  job  of  adjusting  lamp  voltage  to 
meet  these  varying  requirements,  Recordak  engi¬ 
neers  selected  a  dependable  13-inch  Ward 
Leonard  rheostat.  It’s  the  only  adjustable  control 
used  in  operating  the  unit. 

Accurate  performance  of  this  rheostat  in 
Recordak  Micro-File  units  helps  to  assure  clear 
reproduction  of  every  detail  in  the  documents 
being  photographed. 

If  your  product  requires  accurate  electrical 
controls,  our  engineers  are  ready,  willing  and 
able  to  help  you  select  the  right  ones  for  the  job. 
Write  Ward  Leonard  Electric  Co.,  31  South  St., 
Mount  Vernon,  New  York. 


CUTAWAY  VIEW  OP  TYPICAL  WARD  LEONARD  RHEOSTAT.  Eastman  Kodak’s 
Recordak  engineers  chose  a  13-in.  Vitrohm  rheostat  to  control  lamp  voltage 
in  the  Recordak  Micro-File  machine.  It  provides  161  graduated  steps  of 
smooth,  accurate,  dependable  control. 
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Here’s  how  dependable 
performance  is  built  into 
every  Ward  Leonard  rheostat 

•  All  rheostat  materials,  from  vitreous  enamel  frit  to  heat- 
resistant  finish,  as  well  as  all  manufacturing  processes,  are 
carefully  controlled  by  Ward  Leonard  engineers. 

After  assembly,  rheostats  are  given  thorough  mechanical 
and  electrical  tests  to  guard  against  any  constructional 
defects  that  might  impair  operating  life  or  accuracy. 

That’s  why  you  can  depend  on  the  performance  of  any 
Ward  Leonard  rheostat  you  select  from  the  most  complete 
line  ever  offered  for  industrial  control  applications. 

You’ll  find  a  complete  description  of  the  entire  line, 
including  standard  and  special  designs  for  all  current  ratings 
up  to  400  amperes,  in  the  new  Ward  Leonard  Bulletin  60A 
shown  at  the  right.  Write  for  your  free  copy  today. 


HIAT-RISISTANT  MNISH  is  automati*^ 
cally  applied  and  infra-red  baked  on  all 
Vitrohm  pressed  steel  rheostat  plates. 


CHROM  ASTER 
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Tantalum 
Capacitors 
For  Extreme 
Temperatures 

-55°C  to  +175°C 


New  Standard  1 8  Inch  Case  Size 

Saves  up  to  20%  in  Weight .  .  .  16%  in  Volume 


When  the  Tantalum  Capaeitor  was  introduced  by 
Mallory,  it  provided  the  first  answer  to  dependable 
o{>eration  in  the  extremely  high  ambients  such  as 
result  from  miniaturization  of  electronic  equipment. 

Now,  Mallory  has  reduced  the  higher  capacity 
11^"  Tantalum  Capacitors  to  thereby  estah* 
lishing  a  single  standard  case  diameter.  This  refine* 
ment  not  only  simplifies  installation  and  mounting 


hardware;  it  will  also  produce  substantial  reduc¬ 
tions  in  the  weight  and  size  of  high  capacity  units. 

Be  sure  and  look,  into  the  advantages  of  Mallory 
Tantalum  Capacitors  for  your  equipment.  Our 
engineers  will  be  glad  to  talk  over  any  problem  you 
may  have  in  the  application  of  capacitors,  the 
development  of  special  types,  or  the  simplification 
of  related  circuits. 


FOR  MORE  I  y  FORM  A  TION . . . 

ff'rite  for  your  copy  of  the  new  Technical  Bulletin  on 
Mallory  Tantalum  Capacitors.  It  conUiins  complete  mechan¬ 
ical  and  electrical  data  and  performance  characteristics. 


Expect  more . . .  Get  more  from  MaLLOrY 

Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
CI«<trom«chanical  — R«»ittors  •  SwitchM  •  T*l«vi*ion  Turwrs  •  Vibrator* 
Elactrecliamical —  Capacitor*  •  Ractifiar*  •  Marcury  Battarlo* 
Mofallurgical— Contacts  •Spociol  Motoh  and  Caraimcs*  Walding  Motorial* 


R  .  MALLORY 


CO.  INC 


INDIANAPOLIS 


INDIANA 
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electronics 


W.  W.  MacDONALD,  Editor 


DECEMBER  •  1953 


CROSS 

TALK 

►  FORETASTE  . .  .In  the  year  im¬ 
mediately  ahead  many  of  the  best 
technical  brains  of  our  industry 
will  be  heavily  concentrated  upon 
the  business  of  developing  color 
television  receivers  at  prices  with¬ 
in  the  reach  of  the  American 
public.  Color-tv  may  very  well  be 
the  tail  destined  to  wag  the  elec¬ 
tronics  dog  for  some  time  to  come. 

NTSC-suggested  transmission 
standards  constitute  the  base  upon 
which  design  engineers  must  build. 
That  is  why  we  devote  13  pages 
within  this  issue,  over  and  above 
our  normal  editorial  program,  to 
a  thoroughgoing  yet  easy-to- 
understand  description  of  the 
standards  and  how  they  got  that 
way.  From  this  beginning  Elec¬ 
tronics  embarks  upon  a  long-term 
program  which  will  present  to  its 
,  readers  every  practical  circuit  deal¬ 
ing  with  color-tv  equipment  prob¬ 
lems  that  the  editors  can  find. 

►  RUMOR  . . .  While  the  first  color- 
tv  sets  to  be  seen  in  the  market  will 
quite  probably  use  16-inch  picture 
tubes  it  is  known  that  several  manu¬ 
facturers  are  working  feverishly  to 
produce  larger  sizes.  One,  at  least, 
has  publicly  stated  that  practical 
21’s  may  be  available  by  the  end  of 
1964. 

Considerable  progress  has  been 
made  in  the  design  and  production 
of  suitable  screens  and  masks. 


Somewhat  less  attention  has  so  far 
been  paid  to  the  refinement  of  elec¬ 
tron  guns.  It  seems  likely,  there¬ 
fore,  that  gun  design  will  come  in 
for  special  attention  during  the 
next  twelve  months. 

Less  well  founded  in  fact  but 
nevertheless  possible  in  the  more 
distant  future  is  the  development 
of  shallow  “picture-frame”-type  tv 
screens  utilizing  an  entirely  differ¬ 
ent  illumination  principle.  So  far 
we  can  report  only  smoke,  no  fire. 

►  RESEARCH  .  .  .  The  best  ideas 
of  man  have  frequently  come 
straight  out  of  the  blue.  That  is 
why  educators  are  becoming  con¬ 
cerned  with  the  spread  of  a -new 
disease  called  “projectitis.” 

The  president  of  a  college  which 
trains  many  men  in  electronics  re¬ 
cently  defined  projectitis  as  “an 
unhappy  addiction  to  limited  objec¬ 
tives”,  expressed  the  opinion  that 
grants  from  government  and  in¬ 
dustry  earmarked  for  certain  very 
specific  purposes  were  not  likely  to 
lead  toward  the  basic  discoveries 
that  have  in  the  past  marked  man’s 
progress. 

►  CHOICE?  .  .  .  Engineers  differ 
on  the  question:  “Is  unionization 
consistent  with  professional 
status?”  We’ve  talked  with  a  good 
many  men  in  both  camps  and  expect 
to  talk  with  a  good  many  more  be¬ 


fore  anything  resembling  a  per¬ 
sonal  conviction  results.  Meanwhile, 
one  thing  does  seem  apparent:  Any 
man  who  succeeds  in  obtaining  all 
the  advantages  of  each,  and  none  of 
the  disadvantages  of  either,  will 
have  accomplished  the  neatest  trick 
of  our  age. 

►  INTERFERENCE  . . .  Idea  being 
considered  by  the  work-ridden  and 
dollar-conscious  FCC  is  the  delega¬ 
tion  of  certain  duties  to  local 
authorities.  When  fiagrant  inter¬ 
ference  is  noted  from,  say,  medical 
diathermy  apparatus,  this  informa¬ 
tion  might  be  passed  along  to  a 
cooperative  city  attorney  for  prose¬ 
cution  under  intrastate  public-nui¬ 
sance  laws. 

►  COMPLAINT  .  .  .  “Why  should 
commercial  orders  play  second- 
fiddle  to  military  orders  in  peace¬ 
time?”  asks  one  of  our  constituents 
who  badly  needs  electronic  com¬ 
ponent  parts. 

We  don’t  know  any  reason  why 
commercial  shipments  should  be  de¬ 
layed  for  anything  except  truly 
critical  military  needs  but  we  can 
think  of  two  reasons  why  they  fre¬ 
quently  are:  Uncle  Sam  is  a  big 
customer  and  suppliers  like  big 
customers.  And  Uncle  also  has  a 
substantial  crew  of  expediters,  some 
of  whom  do  not  know  that  the  war 
is  over. 
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Truck-mounted  2,000-mc  radio-relay  system  j)rovides  24-channel  communications  links 
between  various  field  headquarters  of  Allied  Air  Forces  in  Central  Europe.  Wide-hand 
f-m  signals  are  difficult  to  intercept  insuring  privacy  for  users 


Modern  warfare  dictates  that 
a  communications  network 
linking  important  held  headquar¬ 
ters  provide  ample  channel  capacity 
to  meet  peak  traffic  loads,  sufficient 
mobility  to  follow  the  field  head¬ 
quarters  group  and  security  against 
enemy  interception. 

The  microwave  radio-relay  sys¬ 
tem  used  by  the  Allied  Air  Forces 
in  Central  Europe  provides  24  voice 
channels  one  of  which  may  be  used 


By  M.  G.  STATON 

Radio  Corporation  of  America 
RCA  Victor  Divition 
Camden,  New  Jersey 


to  carry  16  teleprinter  channels. 
The  equipment  is  mounted  in  trucks 
for  mobility.  The  2,000-mc  signals 
are  largely  confined  within  a  line- 
of-sight  path  reducing  chances  of 
enemy  interception  while  the  multi¬ 
plexed  f-m  signal  is  difficult  to  de¬ 
modulate  in  an  intercept  operation. 

Basic  Equipment 

The  system  comprises  seven 
terminal  stations  with  24-channel 


voice-band  and  16-channel  tele¬ 
printer  multiplex,  and  18  repeater 
stations  with  5-channel  voice-band 
and  16-channel  teleprinter  multi¬ 
plex.  Duplicate  equipment  is  sup¬ 
plied  at  each  location  to  insure 
against  sabotage.  The  electronic 
equipment  is  installed  within  a 
military  van.  Two  trailer-mounted 
power  units,  a  58-ft  telescoping 
tower  and  antennas  complete  each 
station’s  equipment  complement. 
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Portable  Microwave  for 


T«nninal-«tcrtion  •quipmcnt.  Rack  at  1«H  contains  microwavo  transmlttor  rocoivor, 
modulator  ond  afc  circuits:  multlplox  oquipmont  occupios  rsmoininq  racks 


This  58-it  antenna  mast  telescopes  to  20 
feet  lor  tronsportinq 


Microwave  equipment  in  uie  during  NATO  maneuvers  somewhere  In  France.  Military  van  contains  electronic  equipment;  S-kv  qaso- 

llne-driven  generator  loilows  in  trailer 

Allied  Forces  in  Europe 


A  terminal  station  consists  of  one 
radio  rack  and  live  multiplex  racks. 
A  repeater  station  has  one  radio 
rack  and  three  multiplex  racks. 
Each  group  of  racks  is  mounted  on 
two  aluminum  channels  under 
which  shock  mounts,  four  to  each 
rack,  arc  fastened  to  the  truck  floor. 
Horizontal  aluminum  braces  with 
shock  mounts  on  each  end  brace  the 
center  of  each  rack  against  the 
truck  wall.  » 

Duplex  r-f  filters,  which  permit 
transmission  and  reception  with 
the  same  antenna,  are  mounted  on 
an  aluminum  panel  supported  on 
the  truck  wall  by  four  shock 
mounts. 

Flexible  coaxial  cables  connect 
the  radio  equipment  to  the  duplex¬ 
ing  filters. 

The  58-ft  tower  is  composed  of 
three  telescoping  triangular  sec¬ 
tions  and  collapses  to  20  ft  for 

ELECTRONICS  — December,  1953 


transporting.  A  winch  and  boom  on 
the  tower  base  pulls  the  collapsed 
tower  from  a  horizontal  to  a  verti¬ 
cal  position.  The  winch  then  ex¬ 
tends  the  tower  to  its  full  height 
by  means  of  cables  threaded 
through  the  sections. 

The  top  of  the  tower  is  equipped 
with  two  stabilizing  arms  from 
which  four  guy  wires  radiate  at 
right  angles.  The  guy  wires  are 
attached  to  8-inch  screw-type  an¬ 
chors.  The  top  section  of  the  tower 
oonsisis  of  a  short  square  frame¬ 
work  for  antennas  mour,ting  in 
either  of  two  positions  on  all  four 
sides. 

Terminal  Equipment 

A  terminal  station  employs  one 
6-ft  offset-horn-feed  parabolic  an¬ 
tenna  while  each  repeater  requires 
two.  Antennas  are  connected  by 
100-ft  lengths  of  RG-17/U  coaxial 


line.  Physical  details  of  the  tower 
and  antenna  system  are  evident  in 
the  photograph. 

The  terminal  station  show  is  Fig. 

1  consists  of  transmitter,  receiver, 
power  supply,  automatic-frequency 
control  unit  and  a  baseband  ampli¬ 
fier  that  links  the  multiplex  and 
radio  equipment. 

The  transmitter  ,  oscillator, 
mixer  and  r-f  amplifier  employ 
2C39  triodes.  The  r-f  amplifier  is 
an  isolation  stage  that  disasso¬ 
ciates  antenna  and  transmission¬ 
line  discontinuitites  from  the  r-f 
mixer. 

The  2('39’s  are  located  under  the 
hinged  covers  visible  in  the  photo¬ 
graph. of  the  transmitter  chassis. 
The  four  large  thumbscrews  on 
•the  r-f  subchassis  tune  the  r-f 
cavities. 

The  receiver  includes  modula¬ 
tion  circuits  for  the  transmitter  in 
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MScrowav*  ttansmlttor  2C31  trlod**  ar*  mounted  below  hinged 
coyer  on  r-i  eubchotuU.  Thumbecrewe  tune  r-i  coyitiee 


Receiyer-modulotor  chaMie  2C3I  local  oecUatoi  la  housed  In 
shielded  compartment  at  right 


addition  to  the  30-mc  i-f  strip, 
limiters  and  discriminator. 

The  radio  equipment  provides  a 
broad-baseband  modulation  chan¬ 
nel  from  300  to  135,000  cps  in  two 
blocks.  The  lower  block,  300  to 
3,000  cps,  is  the  service  channel. 
The  frequency  block  4,000  to  136,- 
000  cps  transmits  24  single-side¬ 
band  frequency-division-multiplex 
voice  channels.  The  radio  equip¬ 
ment  contains  no  components  or 
circuits  requiring  high  stability  in 
voltage  or  frequency  of  primary 
power  supply.  Neither  tempera¬ 
ture-controlled  cavities  nor  crystal 
ovens  are  employed. 

Automatic  Frequency  Control 

The  afe  circuit  continuously 
monitors  the  transmitter  fre¬ 
quency — comparing  it  to  a  har¬ 
monic  of  a  quartz-crystal  oscilla¬ 
tor.  Should  the  transmitter  fre¬ 
quency  deviate  from  the  standard, 
a  d-c  voltage  is  generated  that  ad¬ 
justs  the  frequency  of  a  110-mc 
oscillator  ieeding  the  transmitter 
modulator  circuits. 

The  baseband  signal  from  the 
multiplex  equipment  passes 
through  the  baseband  amplifier  to 
frequency  modulate  a  40-mc  oscil¬ 
lator  in  the  receiver  modulator. 
The  modulated  signal  is  then 
mixed  with  the  110-mc  signal  from 
the  afe  panel  to  produce  70-mc  and 
150-mc  sidebands.  The  70-mc  side¬ 
band  is  selected,  amplified  and  fed 
to  a  high-level  mixer  in  the  trans¬ 
mitter,  where  it  is  heterodyned 
with  an  r-f  oscillator  signal  to  pro¬ 
duce  the  final  frequency-modu¬ 
lated  r-f  carrier.  The  proper  side¬ 
band  from  the  high-level  mixer  is 
selected  and  amplified  in  the  r-f 


amplifier  before  being  passed  to 
the  transmitting  filter  and  an¬ 
tenna. 

The  carrier  is  sampled  at  the 
output  of  the  r-f  amplifier  for  the 
afe  circuit.  Should  the  carrier 
shift,  the  110-mc  oscillator  in  the 
afe  unit  will  be  adjusted  to  bring 
the  carrier  back  into  agreement 
with  the  proper  harmonic  of  the 
crystal.  The  time  constant  of  the 
afe  unit  will  not  permit  the  fre¬ 
quency-control  adjustment  to  fol¬ 
low  the  frequency  modulation  of 
the  40-mc  oscillator. 

Receiver  Operation 

The  received  signal  from  the  an¬ 
tenna  passes  through  the  duplex¬ 
ing  filter  to  the  input  cavity  where 
it  is  heterodyned  with  the  signal 
from  the  r-f  oscillator  in  the  trans¬ 
mitter  to  produce  a  30-mc  i-f  sig¬ 
nal.  Most  of  the  system  amplifica¬ 
tion  takes  place  in  the  30-mc  i-f 
strip.  It  is  followed  by  limiters 
and  a  discriminator.  The  complex 
baseband  signal  from  the  discrimi¬ 
nator  is  fed  through  the  baseband 
amplifier  to  the  receiving  bus  of 
the  multiplex  equipment. 

A  d-c  signal  is  also  extracted 
from  the  receiver  discriminator  to 
adjust  the  frequency  of  the  trans¬ 
mitter  r-f  oscillator  so  that  the 
signal  produced  in  the  receiver  r-f 
mixer  is  always  centered  on  the 
30-mc  pass  band  of  the  i-f  strip. 
This  control  circuit  has  a  alow 
time  constant  and  no  hunting  is 
produced  between  the  afe  circuits. 

Repeater  Stations 

The  repeater  station  illustrated 
in  Fig.  2  is  almost  identical  with 


a  terminal  station.  The  same 
transmitter,  receiver,  power  sup¬ 
ply  and  baseband  amplifier  are 
connected  in  a  slightly  different 
manner  to  perform  the  duplex  re¬ 
peater  function.  The  afe  panel 
used  in  a  terminal  station  is  not 
required  at  the  repeater.  Since 
the  repeater  is  of  the  heterodyne 
type,  the  frequency  of  the  trans¬ 
mitted  signal  is  determined  pri¬ 
marily  by  the  frequency  of  the 
received  signal.  The  repeater  sta¬ 
tion  transmitted  frequency  is 
shifted  40  me  from  the  received 
frequency. 

The  received  signal  is  fed  from 
the  antenna  through  the  duplexing 
filter  to  the  receiver  input  mixeV, 
where  it  is  heterodyned  to  30  me 
by  an  r-f  signal  from  the  oscilla¬ 
tor  in  the  associated  transmitter. 
After  being  amplified  the  signal  is 
heterodyned  to  70  me  by  the  40-mc 
signal  from  the  modulator  circuit 
in  the  receiver.  This  40-mc  oscil¬ 
lator  is  used  to  insert  intelligence 
at  repeater  stations.  As  a  result 
the  70-mc  signal  carries  both  the 
intelligence  received  from  the  pre¬ 
ceding  station  and  the  intelligence 
inserted  at  the  repeater. 

The  70-mc  signal  is  then  fed  to 
the  traivsmitter  where  it  is  hetero¬ 
dyned  in  an  r-f  mixed  with  a  sig¬ 
nal  from  the  r-f  oscillator  to  pro¬ 
duce  the  output  carrier  frequency 
that  is  further  amplified  in  the 
transmitter  r-f  amplifier.  Side¬ 
bands  in  the  receiving  mixer  and 
the  high-level  mixer  of  the  trans¬ 
mitter  are  so  selected  that  varia¬ 
tions  in  r-f  oscillator  frequency 
do  not  produce  changes  in  the  out¬ 
going  carrier.  The  outgoing  car¬ 
rier  frequency  is  locked  to  the  in- 
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MILITARY  MICROWAVE 

Communications  between  military  field  headquarters,  usually  carried  over  land  lines, 
has  been  given  a  needed  third  dimension  with  the  introduction  of  microwave  radio 
relay.  Security  from  intercept  is  provided  as  well  as  mobility  and  protection  from  the 
elements.  In  military  dress  too,  microwave  gets  through  when  land  lines  come  down. 

Lost  Morch,  when  high  winds  and  tides  coused  disastrous  floods  in  the  Low 
Countries,  port  of  NATO'S  microwave  relay  system  was  rushed  to  Holland  to  re¬ 
establish  an  important  communicotions  link  that  had  been  washed  out.  Two  terminal 
stations  provided  24  voice  channels  across  the  inundated  27-mile  path  from  Middel- 
harnis  to  Rotterdom. 

Field  maneuvers  have  attested  to  the  ruggedness  and  mobility  of  the  equipment. 
Recently  two  terminal  vans  completed  a  1,000-mile  tour  of  France — 250  miles  of  which 
were  over  cobblestone  roads.  Despite  rough  handling,  not  a  single  radio  or  channeling 
unit  required  retuning  during  the  trip 


coming  carrier  frequency  except 
for  the  40-mc  shift  produced  by 
the  modulated  oscillator  used  to 
insert  intelligence. 

If  there  is  a  slight  shift  in  the 
received  carrier  frequency,  the  afc 
circuit  in  the  repeater  adjusts  the 
r-f  oscillator  so  that  the  signal 
produced  in  the  input  mixer  is  cen¬ 
tered  on  the  30-mc  i-f  strip. 

Since  the  outgoing  carrier  of  the 
transmitter  is  dependent  upon  a 
received  carrier,  provision  is  in¬ 
cluded  to  reestablish  the  outgoing 
signal  if  the  received  signal  is 
lost.  A  single-tube  110-mc  oscil¬ 
lator  is  included  in  the  receiver 
for  this  purpose.  As  long  as  a  re¬ 
ceived  signal  is  present,  operation 
of  this  oscillator  is  blocked;  ab¬ 


sence  of  a  received  signal  releases 
the  oscillator  and  its  output  is 
mixed  with  the  output  from  the 
40-mc  f-m  oscillator  again  to  pro¬ 
duce  the  70-mc  signal  for  the 
transmitter.  In  this  manner  the 
circuit  is  reestablished  on  each 
side  of  a  break. 

Inserting  Intelligence 

Intelligence  from  the  multiplex 
equipment  is  split  in  the  baseband 
amplifier  by  isolating  amplifiers 
before  being  sent  to  the  modulator 
circuits  in  each  half  of  the  re¬ 
peater. 

Intelligence  received  from  the 
discriminator  in  each  receiver  is 
combined  through  isolating  ampli¬ 


fiers  in  the  baseband  amplifier  be¬ 
fore  being  sent  to  the  receiving 
bus  of  the  multiplex  equipment. 
Therefore,  intelligence  inserted  at 
a  repeater  carries  in  both  direc¬ 
tions  on  the  system  and  intelli¬ 
gence  entering  the  repeater  on  r-f 
carriers  from  both  directions  feeds 
out  on  a  common  bus  to  the  mul¬ 
tiplex  equipment. 

Intelligence  in.serted  on  the 
transmitting  bus  of  the  baseband 
amplifier  does  not  return  as  side 
tone  on  the  receiving  bus  to  the 
multiplex  equipment.  This  further 
simplifes  system  layout  problems 
and  provides  for  party-line  ter¬ 
minations  at  the  repeater  stations. 

The  voice-band  multiplex  equip¬ 
ment  operates  on  the  single-side¬ 
band  suppre.ssed-carrier  fre¬ 
quency-division  principle. 

Voice-frequency  signals  from 
the  telephone  pass  from  two-wire 
terminals  through  a  h.vbird  to  the 
'modulating  branch  of  the  duplex 
terminal  unit.  The  modulating 
branch  includes  a  balanced  modu¬ 
lator,  carrier  oscillator  and  channel 
filter.  In  the  balanced  modu¬ 
lator,  voice  signals  are  heter¬ 
odyned  with  the  signal  from  the 
carrier  oscillator  to  produce  two 
sideband  signals. 

The  filter  following  the  balanced 
modulator  passes  one  of  the  two 


MODULATOR  TRANSMITTER 


RECEIVER 


FIG.  1 — Terminal  atotion  comprieei  tranunitter,  receiver-modulolor,  afc  anM.  baaebaad  amplifiers  and  service-channel  equipment 
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sidebands,  rejecting  the  other.  The 
carrier  and  voice  frequencies  are 
suppressed  in  the  balanced  modu¬ 
lator. 

This  carrier  sideband  is  then 
combined  with  carrier  sidebands 
produced  by  other  duplex  channel 
modulators  and  the  complex  signal 
is  fed  to  the  transmitting  bus  of 
the  baseband  unit. 

At  the  remote  terminal,  the  com¬ 
plex  signal  from  the  baseband  am¬ 
plifier  is  fed  to  demodulating 
branches  of  the  multiplex  equip¬ 
ment.  A  bandpass  filter  selects  the 
proper  sideband  from  the  complex 
baseband  signal.  A  carrier-oscil¬ 
lator  signal  is  mixed  with  the  se¬ 
lected  sideband  to  reproduce  the 
voice  frequency.  The  demodulator 
is  followed  by  a  filter  that  passes 
all  frequencies  below  3,400  cps. 
The  recovered  voice  frequencies 
are  then  passed  through  a  hybrid 
to  the  two-wire  line  for  telephone 
connection.  Operation  in  opposite 
directions  can  take  place  simulta¬ 
neously  without  interference. 

Group  Modulation 

Twenty-four  voice  channels  are 
obtained  by  combining  three 
groups  of  eight.  Carrier  sidebands 


of  the  first  group  of  eight  channels 
are  transmitted  in  the  frequency 
block  10,000  to  50,000  cps.  The  sec¬ 
ond  group  of  eight  channels  is 
passed  through  a  group  modula¬ 
tor-demodulator  having  a  carrier 
frequency  of  105  kc.  It  operates  in 
the  same  manner  as  a  voice-band 
modulator-demodulator  except 
that  the  complex  signal  produced 
by  combining  eight  channel  side¬ 
bands  is  heterodyned  with  a  105-kc 
carrier  to  produce  two  sidebands. 
The  lower  sideband  is  selected  for 
transmission  so  that  the  second 
group  of  eight  channels  is  actually 
transmitted  over  the  radio  system 
in  the  frequency  block  extending 
from  55,000  to  95,000  cps.  In  a 
similar  manner,  the  third  group  of 
eight  channels  is  heterodyned  in  a 
group  modulator  with  carrier  fre¬ 
quency  of  145,000  cps  to  produce 
a  block  of  sideband  carrier  fre¬ 
quencies  in  the  range  of  95,000  to 
135,000  cps. 

At  the  receiving  terminal,  the 
second  and  third  groups  of  eight 
channels  are  each  demodulated  as 
a  block  to  lower  each  group  to  the 
frequency  range  10,000  to  50,000 
cps.  The  original  voice  frequen¬ 
cies  are  recovered  by  voice-band 


demodulators  in  the  duplex  termi¬ 
nal  units. 

Each  station  includes  a  16-chan¬ 
nel  multiplex  teleprinter  assembly 
capable  of  providing  a  maximum 
of  18  channels  spaced  170  cps 
apart  within  a  single  voice  band. 

Performance 

During  equipment  test,  voice 
channels  were  set  up  for  6-db  loss 
between  transmitting  and  receiv¬ 
ing  terminals.  Each  voice  channel 
w’as  loaded  with  a  1,000-cycle  tone 
adjusted  to  a  level  of  zero  dbm, 
approximately  10  db  higher  than 
the  level  of  an  average  talker.  Un¬ 
der  these  conditions,  the  tone  was 
removed  from  each  channel  in 
turn  and  the  signal-to-noise  ratio 
measured  at  the  output  terminal 
of  the  quiet  channel  with  all  other 
channels  loaded.  The  lowest  sig- 
nal-to-noise  ratio  was  52  db,  and 
ranged  up  to  58  and  60  db.  To 
check  crosstalk  limits,  the  system 
was  operated  with  plug-in  receiv¬ 
er-modulator  units  taken  directly 
from  stock.  Tests  proved  that  criti¬ 
cal  parts  of  the  system  can  be  di¬ 
rectly  replaced  with  other  stand¬ 
ard  units  without  affecting  the 
overall  operation. 


FIG.  2 — R*p«at«r  •taHont  hav*  duplex  transmitlere  and  receWer-modulator  unite. 

multiplex  gear  are  shared 


Baeebrond  ampliiiere.  eerrlce-channel  equipment  and 
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Growth  in  industries  needing  large  blocks  of  d-c  power  conversion  equipment  led  to  the 
sale  of  1,600,000  kw  of  mercury  arc  rectifiers  from  1948  to  1952.  The  ignitron  finds 
application  in  locomotive  drive,  strip  mill  drive  and  pot  lines 

By  Q.  M.  ZINS 

We»tiMghou»«  BUotrio  Corp. 

PUtsturgh,  Pa. 

IGNITRONS  have  proved  to  be  of  Use  of  ignitrons  as  inverters  for  the  inherent  advantages  of  d-c  trac- 
great  value  in  the  industrial,  converting  d-c  to  a-c  has  already  tion  motors, 
electrochemical  and  railway  appli-  been  made  in  certain  industrial  ap-  Improvements  in  sealed  type  rec- 
cations  which  require  conversion  of  plications.  They  have  also  been  tihers  have  considerably  accelerated 
large  quantities  of  a-c  power  to  d-c  applied  to  variable-voltage  elec-  the  acceptance  of  ignitrons  (Fig. 
power  at  voltages  of  from  260  v  tronic  drives,  such  as  required  for  1)  by  the  railroad  industry.  An 
d-c  to  20,000  v  d-c.  Characterized  hot-strip  steel  mills  and  paper  intensive  development  program  was 
by  an  ignitor  which  initiates  the  presses.  initiated  which  included  held 

arc  at  the  beginning  of  each  de-  i  ■  i  ■  studies  on  an  experimental  mobile 

sired  conduction  period,  the  igni-  Ignitron  ocomotive  rectifier  installed  on  a  multiple- 

tron  offers  high  efficiency  and  rela-  Because  of  its  inherent  rugged-  unit.  car. 

tive  freedom  from  arc  back.  ness,  high  power  handling  capabil-  The  many  problems  of  mobile 

Recent  design  improvements  ity  and  high  efficiency,  the  ignitron  operation  were  examined,  and  spe- 
have  extended  ignitron  ratings  to  is  well  suited  for  use  in  locomotives  cial  tubes,  excitation  circuits,  con- 
150  percent  of  previous  values  and  and  multiple  unit  railway  cars.  The  trol  circuits  and  filters  were  devel- 
opened  the  door  to  a  variety  of  new  economic  advantages  of  an  a-c  oped  specifically  to  meet  mobile 
applications  and  extensions  of  old.  trolley  system  can  be  combined  with  operating  conditions  of  a  single- 


RccUiiar  ttatlon  for  cm  aluminum  pot  Uao.  Anodo  cmd  cothodo  circuit  broakors  or* 
on  right  and  loft  walls  rospoctlroly.  Master  switchboard  is  in  foreground 


FIG.  1 — Cross  section  of  typical  pumped- 
type  ignitron 
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Locomotiva  iqnltron  cublcla  houtaa  alx  Artiat'a  drawing  of  alactric  locomotiTe  show*  poaition  and  relatira  aixa  of  ignitron 


tubei  and  aaaociatad  apparatus 


cubiclas  locatad  in  cantar  of  cob 


phase  full-wave  rectifier.  Experi¬ 
ence  indicates  ignitron  locomo¬ 
tives  have  relatively  low  initial  cost, 
low  maintenance,  low  standby 
losses,  high  overall  efficiency  and 
low  weight. 

A  typical  twin-cab  locomotive  is 
rated  at  6,000  hp  or  3,000  hp  per  cab. 
It  operates  from  an  11  kv,  single¬ 
phase,  25-cycle  trolley  system.  The 
essential  equipment  in  each  cab 
consists  of:  the  main  rectifier 
transformer  which  is  designed  for 
a  single-phase  full-wave  rectifier 
circuit;  two  ignitron  cubicles  each 
containing  six  sealed  ignitrons  to¬ 
gether  with  their  associated  exci¬ 
tation  circuits,  protective  devices 
and  switching  apparatus;  a  water- 
to-air  type  heat  exchanger;  control 
circuits;  anode  reactors;  and  an  a-c 
and  d-c  filter.  Each  pair  of  igni¬ 
trons  forms  a  separate  cathode  cir¬ 
cuit,  or  a  total  of  six  separate 
cathodes,  each  connected  to  a  500- 
hp  series-wound  d-c  traction  motor. 
The  .arrangement  of  the  ignitron 
cubicles  is  shown  in  the  photo¬ 
graph. 

The  rectifier  transformer  is  pro¬ 
vided  with  tap-changer-under-load 
equipment  to  cover  the  operating 
range  required  for  accelerating  and 
motoring.  Vernier  steps  between 
transformer  tap  positions  are  ob¬ 
tained  by  phase  control  of  the  igni¬ 
trons.  This  combination  of  trans¬ 
former  taps  and  phase  control 
provides  35  different  notches  for 
motoring. 

DjTiamic  braking  is  also  ob¬ 
tained.  Two  of  the  twelve  igni¬ 
trons  supply  exciting  current  to 
all  six  motor  fields  which  are  con¬ 
nected  in  series  for  the  dynamic 
braking  operation.  By  var>'ing  a 
series  resistor,  changing  taps  on 
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the  transformer,  and  changing 
phase  delay  on  the  ignitrons,  four¬ 
teen  notches  of  braking  are  ob¬ 
tained. 

Overall  performance  curves  for 
the  ignitron  locomotive  are  shovvm 
in  Fig.  2.  These  curves  give  an 
indication  of  the  locomotive’s  abil¬ 
ity  to  perform  at  low  speeds  and 
to  provide  a  smooth  no-slip  start 
and  acceleration. 

Special  Tubes 

The  ignitron  tubes  developed  for 
this  application  contain  a  special 
baffling  arrangement  and  special 
mounts  to  eliminate  the  effects  of 
vibration  in  service.  New  firing 
circuits  were  required  to  provide 
reliable  firing  over  a  wide  range 
of  trolley  voltages  with  the  wave 
shape  of  voltage  obtained  from  the 
main  power  transformer  which  was 
tapped  to  provide  the  necessary 
auxiliary  voltage.  One  master  cool¬ 
ing  system  was  developed  to  allow 
one  fan  to  cool  the  rectifier  heat 
exchanger,  power  transformer,  fil¬ 
ter  and  anode  reactors  along  with 
the  other  auxiliaries  on  the  loco¬ 
motive. 

The  telephone  interference  prob¬ 
lem  caused  by  the  rectifier  har¬ 
monics  has  been  eliminated  by  a 
relatively  simple  and  inexpensive 
a-c  and  d-c  filter.  Present  tests  in¬ 
dicate  that  the  filters  applied  on 
these  first  locomotives  may  be  ma¬ 
terially  reduced  or  even  eliminated 
on  future  models. 

Aluminum  Pot  Line 

The  original  aluminum  pot  lines 
in  this  country  were  installed  using 
300-v  synchronous  converters  with 
pot  line  capacities  in  the  neighbor¬ 
hood  of  50,000  amperes.  Many  of 


these  rotory  converters  were  later 
rewound  for  600-v  service  to  in¬ 
crease  station  capacity.  First  costs 
coupled  with  high  maintenance 
costs  left  this  field  ripe  for  the 
mercury  arc  rectifier. 

During  World  War  II  the  igni¬ 
tron  completely  dominated  all  other 
equipment  in  this  field  with  typical 
pot  lines  consisting  of  twelve  rec¬ 
tifier  assemblies  of  tw’elve  tubes 
each  supplying  pot-line  loads  of 
60,000  amperes  at  600  v  d-c. 

Improved  designs  of  these  same 
tubes  are  now  being  applied  at 
72,000  amperes  and  750  v  d-c.  Re¬ 
cent  improvements  in  protective 
switchgear  for  rectifier  service  are 
permitting  the  addition  of  even 
more  rectifier  assemblies  on  a  single 
pot  line,  with  pot  lines  up  to  120,000 
amperes  now  being  considered  at 
voltages  of  750  v  d-c.  One  station 
now  in  operation  has  power  re¬ 
quirements  in  excess  of  700,000  kw. 

It  is  customary  practice  on  these 
large  installations  to  operate  two 
twelve-tube  rectifier  as.semblies 
from  a  common  rectifier  trans¬ 
former  with  a  quadruple-wye  sec¬ 
ondary  connection  and  employing 
anode  balance  coils.  The  individual 
pot  lines  are  now  operated  multi¬ 
phase  by  employing  both  delta  and 
wye  connected  primaries  on  the 
rectifier  transformers  and  employ¬ 
ing  autotransformer  type  phase 
shifters  to  provide  30  or  36-phase 
operation  per  line.  Similarly,  pairs 
of  pot  lines  are  operated  out  of 
phase  to  give  overall  operation  of 
60  or  72-phase  operation.  With 
additional  units  now  being  contem¬ 
plated  stations  may  go  up  to  108- 
phase  operation.  Multiphase  opera¬ 
tion  of  this  order  of  magnitude  is 
required  where  such  large  blocks 
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of  power  are  concentrated  in  one 
station  to  eliminate  telephone  in¬ 
terference  and  improve  the  wave 
shape  of  the  line  current  for  the 
station. 

Since  all  pot  lines  are  attended 
stations  the  breaker  control  and 
voltapre  control  are  manual,  except 
for  the  automatic  reclosing  of  the 
anode  breakers. 

Because  of  the  larfre  number  of 
units  in  each  station,  special  pro¬ 
visions  are  normally  made  to  dejyas 
the  entire  pot  line  simultaneously 
upon  installation  by  supplyinpr  re¬ 
duced  voltape  to  the  a-c  bus.  Sub¬ 
sequent  de$rassin$r  is  normally 
done  on  the  line  since  there  is  ade¬ 
quate  capacity  to  allow  removal  of 
one  unit  at  a  time  without  over¬ 
loading:  the  remainder  of  the  rec¬ 
tifiers. 

A  pot  line  is  usually  started  by 
closing  all  breakers  with  the  igni¬ 
tor  short  circuited  and  then  re¬ 
leasing  the  ignition  on  all  rectifiers 
simultaneously.  This  provides  re¬ 
liable  pickup  of  the  pot-line  load 
without  unbalance  between  units. 

This  process  must  be  closely  con¬ 
trolled.  If  one  unit  were  to  be  re¬ 
leased  in  advance  of  the  others 
this  unit  would  attempt  to  carry 
the  entire  pot-line  load  and  would 
then  trip  on  overload.  Each  suc¬ 
ceeding  unit  could  follow  and  also 
trip  out.  Simultaneous  release  is 
therefore  a  feature  essential  to 
proper  operation. 

The  anode  and  cathode  breakers 
provide  normal  protection  against 
are  backs  and  permit  the  removal 
of  individual  units  from  service. 
Normal  dumping  of  the  pot-line 
load  is  best  accomplished  by  trip¬ 
ping  the  master  a-c  breaker  which 
feeds  the  entire  line. 

Two  of  the  most  notable  features 
of  the  electrochemical  industry  are 
the  tremendous  concentrations  of 
power  and  the  unvarying  1 00-per- 
cent  load  on  the.se  pot  lines  up  to 
one  year  without  shutdown.  The 
rectifier  has  a  well-earned  reputa¬ 
tion  for  reliability  even  on  this 
rugged  duty. 

Hot  Strip  Mill 

Although  many  ignitrons  have 
been  applied  for  hot  strip  mill 
service,  most  of  them  were  used 
in  conjunction  with  motor-gener¬ 
ator  sets,  the  motor-generator  sets 


being  used  to  obtain  the  variable 
voltage  feature  and  the  rectifiers 
being  used  for  full-voltage  service 
and  in  parallel  with  these  motor- 
generators.  There  has  been  a  defi¬ 
nite  trend,  in  recent  years,  to  all 
electronic  drives  for  hot  strip  mill 
service. 

.  An  all-electronic  drive  for  hot 
atrip  mill  service  provides  many 
interesting  features.  A  typical  hot 
strip  mill  may  consist  of  five  or 
six  finishing  stands  each  stand 
being  driven  by  an  individual  com¬ 
pensated  d-c  motor.  These  finishing 
stand  motors  range  from  2,500  to 
5,000  hp  per  motor. 

In  a  continuous  hot  strip  mill, 
the  strip  may  be  in  all  stands  simul- 


FIG.  2 — Parionnanc*  cuttm  oi  ignltron 
locomotiT*.  Spaed  ior  a  qiaan  motor 
currant  is  indicated  by  solid  curaas 


FIG.  3 — Regulation  curaar  of  a  typical 
Iqnltron  rectifier  for  steal  mill  saralca. 
Solid  sloping  Unas  indicate  inherent  rag- 
ulcrtlon  curaes  ior  aorious  ongles  of 
delay 


taneously  for  periods  up  to  40  sec¬ 
onds.  It  is,  therefore,  essential  that 
the  speed  of  the  individual  stands 
be  very  closely  controlled  to  prevent 
pulling  or  excessive  looping  of  the 
strip.  To  control  the  motor  speeds 
accurately  it  is  necessary  to  regu¬ 
late  the  rectifier  bus  voltage  to  ob¬ 
tain  a  fiat  voltage  characteristic 
over  the  entire  load  range  (Fig. 
3).  To  accomplish  this  a  magnetic- 
amplifier  regulator  is  used.  High 
speed  of  response  and  high  sensi¬ 
tivity  of  the  regulator  used  permit 
an  extremely  flat  voltage  character-  ^ 
istic  to  be  obtained  even  with  the 
impact  load  of  the  strip  entering 
the  rolls. 

Another  feature  which  is  re¬ 
quired  in  a  drive  of  this  type  is 
the  inching  operation.  A  regulated 
bus  voltage  in  the  order  of  5  to  10 
percent  of  rated  is  required.  This 
feature  is  used  to  line  up  the  cou¬ 
plings  on  the  rolls  and  to  calibrate 
the  rolls  by  test  samples. 

Reduced  voltage  for  the  inching 
operation  is  obtained  by  phase  con¬ 
trol  of  the  ignition  point  on  the 
ignitrons.  Operation  of  the  recti¬ 
fier  at  the  high  angles  of  delay 
necessary  increases  the  probability 
of  arc  backs  and  sets  up  the  possi¬ 
bility  of  forward  fires  occurring. 
To  minimize  these  tendencies  a 
blocking  bias  is  applied  to  the  ig- 
nitron  grid,  driving  them  negative 
with  respect  to  the  cathode.  A 
pulsing  circuit  is  employed  to  over¬ 
come  this  negative  bias  and  drive 
the  grid  positive  when  the  ignitor 
is  fired  and  conduction  is  desired. 

This  inching  voltage  is  also  regu¬ 
lated  as  described  previously  for 
full-voltage  operation. 

Phase  control  is  provided  to 
allow  the  mill  to  be  accelerated 
from  inching  voltage  to  full  volt¬ 
age  in  the  prescribed  time  interval. 
It  is  sometimes  desired  that  an 
idle  run  voltage  be  incorporated 
into  the  drive.  Approximately  20 
percent  of  rated  voltage  is  supplied 
for  this  operation,  the  reduced 
voltage  being  obtained  by  phase 
control.  The  mill  is  run  at  this 
speed  during  extended  idle  periods 
between  strips  to  reduce  power 
consumption  and  still  maintain  uni¬ 
form  cooling  of  the  rolls.  If  the 
mill  were  shut  down  completely  dur¬ 
ing  such  periods  heat  distortion 
could  damage  the  rolls. 
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Oesfjgr/i  Engineers 
Heed  to  Know  About  the 


NTSC  COLOR 
TELEVISION  STANDARDS 

Point-by-point  discussion  of  the  22  color  standards  and  the  reasons  why  specific  techniques 
and  numerical  values  were  chosen  for  transmission  of  color  signals  without  disturbing 

reception  on  a  monochrome  receiver 


ON  JULY  21, 1953,  the  National  Television  System 
Committee  approved  unanimously  tvro  documents  of 
historical  significance  in  the  development  of  television. 
The  first  is  a  petition  to  the  FCC,  stating  that  the 
NTSC  has  completed  the  development  of  technical 
signal  specifications  for  compatible  color  television  and 
requesting  the  Commission  to  adopt  them  as  standard 
for  commercial  television  broadcasting.  In  the  peti¬ 
tion,  the  NTSC  asked  that  the  Commission  adopt  the 
compatible  color  system  "in  place  of  the  present  (field- 
sequential)  color  standards." 


The  second  NTSC  document,  presented  as  an  appen¬ 
dix  to  the  petition  contains  the  signal  specifications  in 
the  form  of  22  proposed  standards  and  three  diagrams. 
This  paper  reviews  the  background  of  these  specifica¬ 
tions  for  the  benefit  of  television  engineers  unfamiliar 
with  the  detailed  findings  of  the  NTSC  panels.  Exten¬ 
sive  tutorial  treatment  will  become  available';  the 
present  treatment  confines  itself  to  the  following  ques¬ 
tions — "What  exactly  is  the  significance  of  each  pro¬ 
posed  standard,  and  why  was  it  chosen  in  the  precise 
form  given  by  the  NTSC?" 


By  DONALD  G.  FINK 

Director  of  Reeearch 
(Radio,  Television,  Appliances) 
I‘hi1eo  Corporation 
Philadelphia,  Pa. 

IN  ORGANIZING  the  specifications 
for  the  color  television  signal, 
the  editorial  committee  of  the 
NTSC  arranged  the  proposed  stand¬ 
ards  in  three  groups,  I — General 
Specifications,  II — Sound,  and  III — 
The  Complete  Color  Picture  Signal. 
The  first  two  groups  contain  mate¬ 
rial  with  which  television  engineers 
are  familiar,  since  these  specifica¬ 
tions  are  similar  to  the  present 
FCC  monochrome  standards. 

The  NTSC  signal  is  a  compatible 
signal ;  it  must  produce  on  existing 
black-and-white  receivers  a  mono¬ 
chrome  version  of  the  color  image 


of  quality  equal  to  or  superior  to 
normal  monochrome  reception, 
without  any  modification  of  the  re¬ 
ceivers.  The  color  standards  must 
employ  the  same  frequency  distri¬ 
bution  (channel  width,  location  and 
spacing  of  sound  and  picture  car¬ 
riers  and  their  sidebands),  the 
same  types  of  modulation  (includ¬ 
ing  modulation  polarity  and  refer¬ 
ence  levels  in  picture  modulation, 
frequency  deviation  and  preempha¬ 
sis  in  sound  modulation),  the  same 
scanning  methods,  and  the  same 
synchronizing  signals  as  are  used 
in  black-and-white  broadcasts. 

To  preserve  compatibility  to  the 
fullest  extent  the  color  standards 
can  differ  from  the  monochrome 
only  in  two  ways:  the  numerical 
values  may  be  specified  more  pre¬ 


cisely  in  the  color  system,  so  long 
as  the  values  lie  within  the  toler¬ 
ances  permitted  in  the  FCC  mono¬ 
chrome  standards,  and  additional 
signals  may  be  employed  in  the 
color  system,  so  long  a.s  the  effect 


FIG.  1 — Idealized  picture  transmisilon 
characteriztic.  showing  relative  posi¬ 
tions  of  carriers  (item  I-D) 
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1.  H^Time  from  start  of  onr  lini*  to  start  of  nrxl  line. 

2.  f''srTime  from  start  of  one  field  to  start  of  next  field. 

3.  l.«adinK  and  IrailinK  ^dges  of  vertical  blanking  should  be 
complete  in  les»  than  O.lff. 

4.  Leading  and  trailing  slopes  of  borisontal  blanking  must 
be  sleep  enough  to  preserve  minimum  and  maximum 
values  of  fx~^yJ  and  under  all  conditions  of  picture 
content. 

*S.  Dimensions  marked  with  asterisk  indicate  that  tolerances 
given  are  permitted  only  for  long  time  variations  and  not 
for  successive  cycles. 

4.  Equalizing  pulse  area  shall  l>e  between  O.iS  and  0.S  of 
area  of  a  horizontal  sync  pulse. 

7.  Color  burst  follows  each  horizontal  pulse,  but  is  omitted 
following  the  equalising  pulses  and  during  the  broad  ver* 
lical  pulses. 

8.  Color  bursts  to  be  omitted  during  monochrome  Irons* 
missions. 

9.  The  burst  frequency  shall  l»e  3.579545  me.  The  tolerance 

on  the  frequency  shall  be  ±0.0003  percent  with  a  maxi¬ 
mum  rite  of  change  of  frequency  not  to  exceed  1/10  cycle 
per  second  per  second.  2 

10.  The  horizontal  scanning  frequency  shall  be*—  •****  limes 
the  burst  frequency. 

11.  The  dimensions  sf^cified  for  the  burst  determine  the 
times  of  starting  and  slopping  the  burst,  but  not  its  phase. 
The  color  burst  consists  of  amplitude  modulation  of  a 
continuous  sinewave. 

12.  Dimension  f*  represents  the  peak-to-peak  excursion  of  the 
luminance  signal,  but  does  not  include  the  chrominance 
signal.  Dimension  5  is  the  sync  amplitude  above  blanking 
level.  Dimension  C  is  the  peak  carrier  amplitude. 

13.  Refer  to  text  for  further  explanations  and  tolerances. 


FIG.  2~Diin8ngions  of  tync  gignalt,  color  burst  and  reftrtneo  UtoIs  of  proposed  NTSC  stondords  (ItBin  I-F4) 


of  these  signals  on  black-and-white 
sets  is  so  small  as  to  produce  no 
deleterious  result. 

General  Specifications 

Referring  to  the  general  specifi¬ 
cations  (Table  I),  the  first  three 
specifications  (I-A,  I-B,  and  I-C), 
specifying  the  overall  channel 
width,  the  position  of  the  picture 
carrier  and  the  direction  of  polar¬ 
ization,  are  in  exact  accordance 
with  present  monochrome  practice. 

The  wording  of  item  I-B,  speci¬ 
fying  the  frequency  of  the  picture 
carrier  as  that  “assigned  by  the 
FCC  to  the  particular  station”  rec¬ 
ognizes  that  the  picture  carriers  of 
various  stations  are  often  assigned 
in  accordance  with  the  offset-car¬ 
rier  technique.  In  this  case,  the 


spacing  between  carrier  and  chan¬ 
nel  edge  differs  from  1.25  me  by  the 
offset  frequency  (typically  plus  or 
minus  10  kc).  This  is  the  practice 
at  present  in  many  monochrome 
stations ;  no  change  is  contemplated 
for  color. 

Item  I-D  gives  the  distribution  of 
carriers  and  sidebands  in  the  chan¬ 
nel,  as  shown  in  Fig.  1.  The  speci¬ 
fication  of  the  picture  (luminance) 
and  sound  signals  is  identical  to 
black-and-white  practice,  as  com¬ 
patibility  requires.  But  something 
new  has  been  added.  An  additional 
signal  is  located  3.579545  me  above 
the  frequency  of  the  picture  carrier 
specified  in  item  I-B.  This  signal 
is  a  picture-carrier  sideband  cor¬ 
responding  to  the  “chrominance 
subcarrier.” 


The  term  “chrominance”  refers 
to  two  signals  which  carry  color  in¬ 
formation.  These  signals,  when 
added  to  the  luminance  signal,  pro¬ 
vide  the  hue  and  saturation  com¬ 
ponents  of  the  color  image.  The 
chrominance  subcarrier  signal  is  so 
modulated  that  the  hue  information 
is  carried  by  phase  modulation 
while  the  saturation  is  determined 
by  the  ratio  of  the  chrominance 
amplitude  modulation  to  the  lumi¬ 
nance  amplitude  modulation. 

The  dimension  of  the  flat  portion 
of  the  visual  transmitter  character¬ 
istic,  above  the  picture  carrier,  is 
given  as  4.2  me.  This  .is  0.2  me 
greater  than  the  corresponding  di¬ 
mension  in  the  monochrome  stand¬ 
ard;  the  additional  space  is  speci¬ 
fied  to  accommodate  the  sidebands 
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Scanning  Frequencies  and  Chrominance  Subcarrier 


of  the  chrominance  signal. 

The  extension  of  the  transmitter 
characteristic  to  include  the  chrom¬ 
inance  signal  places  a  burden  on 
the  television  transmitter,  which 
must  be  adjusted  to  have  excellent 
amplitude  and  phase  responses  in 
this  region.  The  extra  signal 
energy  in  this  region  may  affect 
the  sound  reception  of  monochrome 
receivers,  and  this  fact  is  taken 
into  account  in  the  choice  of  the 
sound  carrier  and  chrominance  sub¬ 
carrier  frequencies  (Table  II, 
item  II-A  and  Table  III,  item 
III-A)  and  in  the  picture/sound 
power  ratio  (Table  II,  item  II-C). 

Scanning  Standards 

Item  I-E,  the  aspect  ratio,  has 
the  usual  value  of  4  units  of  width 
to  3  units  of  height,  as  compatibil¬ 
ity  in  scanning  requires. 

Item  I-F-1  gives  the’ broad  out¬ 
line  of  the  scanning  pattern.  This 
is  identical  to  black-and-white  prac¬ 
tice  in  every  respect,  specifying  the 
625-Iine  interlaced  pattern  for 
which  26,000,000  American  mono¬ 
chrome  sets  are  designed.  The 
specification  of  direction  of  scan¬ 
ning  from  left  to  right  and  top  to 
bottom  is  intended  to  apply  to 
normal  operation  of  studio  facili¬ 
ties. 

When  the  director  wants  to  show 
performers  dancing  on  the  ceiling, 
artistic  license  permits  him  to  use 
a  reversing  mirror  or  to  reverse  the 
connections  to  the  vertical  scanning 
coils  of  the  camera.  Such  off- 
standard  operation  to  produce 
particular  artistic  effects  is  also 
anticipated  in  the  transmission  of 
reference  colors,  as  noted  in  the 
discussion  under  item  III-D. 

Item  I-F-2  contains  the  first  not¬ 
able  change  from  monochrome 
practice.  The  scanning  frequen¬ 
cies  are  specified  precisely  as 
15,734.264  cps  horizontally  and 
69.94  cps  vertically.  The.se  values 
are  about  0.1  percent  lower  than 
the  nominal  values  specified  in  the 
monochrome  standards  (15,760  cps 
and  60  cps  respectively).  The  FCC 
monochrome  regulations  do  not 
state  a  tolerance  in  the  latter  fig¬ 
ures  (although  they  do  allow  a 
change  as  great  as  0.6  percent  in 
the  instantaneous  horizontal  fre¬ 


quency  relative  to  the  average  fre¬ 
quency). 

It  is  customary  practice,  per¬ 
mitted  by  the  FCC,  to  tie  the  scan¬ 
ning  frequencies  to  the  local  60-cps 
power  frequency  when  scanning 
film  programs.  The  typical  short- 
time  variation  of  the  frequency  of 
60-cps  commercial  power  in  auto¬ 
matically  controlled  systems  is 
about  0.1  cps  or  0.16  percent  (in 
manually  controlled  power  systems 
the  variation  may  be  0.6  percent  or 
more).  Consequently,  the  actual 
tolerance  employed  by  tv  stations 
today  is  wider  than  the  0.1  percent 
departure  of  the  color  frequencies 
from  the  nominal  monochrome  fre¬ 
quencies. 

While  it  is  true  that  the  scanning 
frequencies  specified  for  color  fall 
within  the  established  tolerance  of 
monochrome  transmissions,  the 
question  still  remains:  Why  were 
these  frequencies  not  chosen  to  con¬ 
form  exactly  to  the  previously  es¬ 
tablished  values  of  16,760  and  60 
cps?  The  answer  lies  in  the  rela¬ 
tionship  between  the  scanning  fre¬ 
quencies  and  the  chrominance  sub¬ 
carrier  frequency. 

The  chrominance  signal  'must  be 
substantially  invisible  on  mono¬ 


chrome  receivers.  Such  invisibility 
can  be  achieved  if  the  chrominance 
subcarrier  frequency  is  an  odd 
multiple  of  one-half  the  line  scan¬ 
ning  frequency  (this  relationship 
provides  that  the  chrominance  side¬ 
band  frequencies  are  interleaved 
with  the  luminance  sidebands). 
Conversely,  then,  the  line  frequency 
must  be  an  odd  submultiple  of  twice 
the  chrominance  subcarrier,  as 
implied  in  item  I-F-2. 

Other  Frequencies 

The  chrominance  subcarrier  fre¬ 
quency  might  be  so  chosen  that 
a  particular  odd  submultiple  would 
produce  a  line  frequency  of  pre¬ 
cisely  15,750  cps.  But  there  were 
reasons  (relating  to  the  mutual  in¬ 
terference  between  chrominance, 
luminance  and  sound  carriers)  for 
choosing  a  chrominance  subcarrier 
whose  frequency  is  0.1  percent 
smaller  than  that  required  for 
15,750  cps. 

In  summary,  the  luminance  car¬ 
rier  is  the  fundamental  frequency 
of  the  system.  The  radiated  fre¬ 
quency  corresponding  to  the  chromi¬ 
nance  subcarrier  is  located  pre¬ 
cisely  with  respect  to  the  luminance 
carrier,  and  the  scanning  frequen- 


FIG.  3 — Video  modulation  waveform  retultlng  from  tconnlnq  a  elngle  line  of 
o  bar  chart  containing  fully  eaturated  primary  and  complementary  color*.  The 
doehed  line  (overage  of  chrominance  otcillotione)  repreiientB  corresponding 
luminance  levels.  Burst  ond  chrominance  frequencies  not  drawn  to  time  scole 
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cies  are  precisely  derived  from  the 
chrominance  subcarrier  to  estab¬ 
lish  the  interleaved  relationship 
between  the  luminance  and  chromi¬ 
nance  sidebands. 

The  particular  odd  multiple  re¬ 
lating  half  the  line  frequency  and 
the  chrominance  subcarrier  is  455. 
This  was  chosen  because  it  consists 
of  small  odd  factors  (455  =  5  x7 
X  13),  which  are  advantageous  in 
the  design  of  counter  circuits  to 
establish  the  frequency  relation¬ 
ship.  The  relationship  between 
twice  the  line  frequency  and  the 
field  frequency  is  525,  as  is  required 
for  the  standard  525-line  picture. 

Reference  Levels 

Item  I-F-3,  following  mono¬ 
chrome  practice,  states  that  the  pic¬ 
ture  signals  and  synchronizing  sig¬ 
nals  are  transmitted  successively 
and  occupy  different  amplitude 
ranges  in  the  picture  carrier  en¬ 
velope.  But  several  important  ex¬ 
ceptions  are  noted.  A  portion  of 
the  color-synchronizing  signal 
(section  5  of  Fig.  2)  extends  below 
the  blanking  level  into  the  picture- 
signal  range,  for  reasons  stated  in 
the  discussion  of  item  I-F-4.  More¬ 
over,  during  the  transmission  of 
fully  saturated  blue,  red  or  magenta 
at  full  luminance  the  chrominance 
signal  extends  above  the  blanking 
level  into  the  synchronizing  signal 
region. 

Finally,  during  the  transmission 
of  fully  saturated  yellow  and  cyan 
at  full  luminance,  the  chrominance 
signal  extends  below  the  zero-car¬ 
rier  level  and  is  in  fact  clipped  off. 
These  amplitude  excursions  are 
shown  in  Fig.  3.  It  may  well  be 
wondered  how  a  black-and-white  re¬ 
ceiver  (or  a  color  receiver  for  that 
matter)  can  deal  with  such  exces¬ 
sive  signal  excursions.  Fortun¬ 
ately,  circumstances  conspire  to 
produce  an  entirely  satisfactory 
result. 

Consider  first  the  excursion  of 
the  color  sync  burst  below  the 
blanking  level  (Fig.  3  and  section  5 
of  Fig.  2).  The  portions  of  the 
sinewave  below  the  black  level  can 
brighten  the  viewing  screen,  but 
the  brightening  cannot  be  observed 
under  ordinary  viewing  conditions. 
In  the  first  place,  the  brightening 


Table  I — General  Specifications 


A.  Channel 

The  color  television  signal  and  its  accompanying  sound  signal  shall  be  trans¬ 
mitted  within  a  6-mc  ^annel.  ' 

B.  Picture  Signal  Frequency 

The  picture  signal  carrier,  nominally  1.25  me  above  the  lower  boundary  ^  the 
channel,  shall  conform  to  the  frequency  assigned  by  the  FCC  for  the  particular 
station. 

C.  Polarization 

The  radiated  signals  shall  be  horizontally  polarized. 

D.  Vestigial  Sideband  Transmission 

Vestigial  sideband  transmission  in  accordance  with  Fig.  1  shall  be  employed. 

E.  Aspect  Ratio 

The  aspect  ratio  of  the  scanned  image  shall  be  four  units  horizontally  to  three 
units  vertically. 

F.  Scanning  and  Synchronization 

1.  The  color  picture  signal  shall  correspond  to  the  scanning  of  t^  imaro  at 
uniform  velocitiea  from  left  to  right  and  from  top  to  bottom  with  525 lines 
per  frame  interlaced  2:1. 

2.  The  horizontal  scanning  frequen^  shall  be  2/455  times  ^e  color  subcarrier 
frequency;  this  corresponds  nominally  to  15,750  epe  (with  an  actiml  value 
of  15,7.14.264  ±  0.047  cpa.)  The  vertical  sranmng  frequency  is  2/525 
times  the  horizontal  scaiming  frequency:  this  corresponds  nominally  to 
60  cps  (actual  value  is  59.94). 

3.  The  color  television  signal  shall  consist  of  color  picture  signals  and  syn¬ 
chronizing  signals,  transmitted  successively  and  in  different  amplitude 
ranges  except  where  the  chrominance  pemetrates  the  synchronizing  region, 
and  the  burst  penetrates  the  picture  region. 

4.  The  horizontal,  vertical,  and  color  synchronizing  signals  shall  be  those 
specified  in  Fig.  2,  as  modified  by  vestigial  sideband  transmission  specified 
in  Fig.  1  and  by  the  delay  characteristic  specified  in  III.B. 

G.  Out-of-Channel  Radiation 

The  field  strength  measured  at  anv  fremiency  beyond  the  limits  of  the  assigned 
channel  shall  be  at  least  60  db  bmow  the  pc^  picture  level. 


occurs  during  the  horizontal  re¬ 
trace,  which  in  typical  receivers  in¬ 
volves  a  scanning  velocity  ten  times 
as  great  as  that  of  the  active  scan. 
This  reduces  the  brightening  due 
to  the  burst  by  a  factor  of  ten  in 
itself.  Secondly,  few  monochrome 
receivers  have  full  video  response 
at  3.6  me,  and  the  attenuation  pre¬ 
sent  at  this  frequency  reduces  the 
amplitude  of  the  color  burst. 

Retrace  Brightening 

Even  in  a  set  having  full  re¬ 
sponse  at  the  burst  frequency,  the 
portion  of  the  burst  extending  be¬ 
low  the  blanking  level  is  not  great, 
only  about  10  percent  of  the  peak 
signal  amplitude.  A  portion  of  this 
amplitude  is  rendered  invisible  by 
the  setup  interval  specified  in  item 
III-C-2,  the  visible  remainder  oc¬ 
cupying  only  about  8  percent  of  the 
range  reserved  for  the  scale  of 
grays,  and  in  the  blackest  portion 
of  the  range  at  that.  Finally,  the 
transfer  characteristic  of  the  pic¬ 


ture  tube  compresses  the  darkest 
grays.  The  net  retrace  brighten¬ 
ing  is  a  small  fraction  of  one  per¬ 
cent  of  the  peak  brightness,  to  all 
intents  and  purposes  undetectable. 

The  peak  excurnions  accompany¬ 
ing  fully  saturated  colors  are  simi¬ 
larly  harmless.  Highly  saturated 
colors  at  maximum  luminance  al¬ 
most  never  appear  in  ordinary  sub¬ 
ject  material ;  it  is  practical  to  ob¬ 
tain  such  color  signals  only  by  arti¬ 
ficial  generation,  as  in  a  color  bar 
chart  generator.  With  saturation 
levels  occurring  in  nature,  the  peak 
excursions  lie  between  12.5  percent 
of  peak  carrier  and  the  blanking 
level.  If  the  transmitter  is  oper¬ 
ated  for  any  reason  at  full  satura¬ 
tion  and  at  maximum  luminance, 
clipping  occurs  (with  yellow  or 
cyan)  at  zero  carrier  and  (on  red, 
blue  or  magneta)  the  signal  ex¬ 
tends  into  the  synchronizing  region. 

Fortunately,  all  black-and-white 
receivers  know  what  to  do  with 
such  unwanted  information  in  the 
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■ync  channel.  The  bandwidth  of 
the  sync  chain  is  very  narrow,  well 
below  3.6  me,  so  attenuation  occurs. 
If  any  residual  chrominance  energy 
should  remain  above  blanking,  the 
sync  circuit  treats  it  like  noise  and, 
through  the  normal  gating  and 
stabilizing  functions  of  the  sync 
system,  prevents  it  from  affecting 
the  sync  timing.  Such  above-blank¬ 
ing  excursions  have  no  effect  on  the 
picture,  of  course,  since  they  extend 
into  the  infrablack  region. 

Item  I-F-4  specifies  the  syn¬ 
chronizing  signal  by  reference  to 
the  complete  sync  diagram  (Fig. 
2) .  This  bears  a  close  resemblance 
to  the  sync-signal  specification  of 
the  monochrome  standards,  with 
one  major  difference  and  several 
minor  ones.  The  major  difference 
is  the  color  synchronizing  signal 
(color  burst)  mentioned,  which  is 
located  on  the  blanking  level  imme¬ 
diately  following  each  horizontal 
sync  pulse.  As  indicated  in  Note  7 
of  Fig  2,  these  pulses  are  omitted 
following  the  equalizing  pulses  and 
during  the  broad  vertical  pulses. 

Limit  Maximum  White 

The  minor  differences  are 
changes  in  dimensions  and  addi¬ 
tional  notes  relating  to  the  burst 
and  related  quantities.  The  mini¬ 
mum  amplitude  level  for  maximum 
white  in  the  proposed  color  stand¬ 
ard  is  10  percent  of  peak  amplitude 
(specified  as  12.5  percent  ±  2.5 
percent),  whereas  in  monochrome 
the  maximum  white  level  may  go 
to  zero  carrier  (the  actual  specifica¬ 
tion  is  15  percent  -f-O,  —15  per¬ 


cent).  The  proposed  10-percent 
limit  is  already  in  effect  in  most 
monochrome  stations,  since  this 
protects  the  quality  of  sound  re¬ 
ception  in  intercarrier  receivers. 
Here,  again,  the  proposed  color 
standard  is  within  the  monochrome 
tolerance  and  in  line  with  present 
monochrome  practice. 

The  amplitude  difference  between 
the  blanking  level  (the  pedestal  at 
the  base  of  the  sync  pulses)  and  the 
black  level  (corresponding  to  black 
in  the  intended  picture)  is  known 
as  the  set-up  interval.  The  mono¬ 
chrome  standards,  in  the  interest 
of  providing  the  maximum  possible 
amplitude  range  for  the  scale  of 
grays,  state  that  “the  black  level 
shall  be  made  as  nearly  equal  to  the 
(blanking)  pedestal  as  the  state  of 
the  art  will  permit.”  This  implies 
a  setup  of  zero,  but  the  FCC  recog¬ 
nized  that  this  is  difficult  of 
achievement,  as  proved  by  mono¬ 
chrome  network  operations.  The 
regulations  state  that  this  par¬ 
ticular  standard  will  not  be  en¬ 
forced  for  the  present. 

The  absence  of  an  established 
value  of  set-up  is  in  large  measure 
responsible  for  the  absence  of 
d-c  restoration  circuits  in  many 
recently-designed  monochrome  re¬ 
ceivers,  since  such  circuits  are  not 
effective  unless  the  black  level  is 
under  reasonably  tight  control.  In 
color  receivers  d-c  restoration  is  a 
must,  so  the  black  level  and  its 
tolerance  must  be  established.  It  is 
hoped  that  the  set-up  tolerance  will 
be  adopted  for  monochrome  trans¬ 
missions,  leading  to  a  resumption 


of  d-c  restoration  in  future  mono¬ 
chrome  receivers. 

The  color  standard  for  set-up,  as 
shown  in  Fig.  2  and  spelled  out  in 
item  III-C-2,  is  7.5  percent  ±  2.5 
percent  of  the  video  amplitude 
range.  This  mode  of  operation  is 
currently  used  by  many  black-and- 
white  broadcasters  as  an  objective, 
although  operating  practices  in 
studios  and  on  the  networks  often 
prevent  its  attainment.  In  any 
event,  close  control  of  set-up  is  a 
strict  requirement  in  color  trans¬ 
missions,  so  it  was  impossible  to 
avoid  coming  to  grips  with  the 
issue.  In  writing  a  definite  stand¬ 
ard,  the  NTSC  recommends  that 
the  FCC  assert  jurisdiction  over 
set-up  and  suggests  as  a  standard 
7.5  (±  2.5)  percent. 

The  Color  Burst 

The  major  change  in  the  syn¬ 
chronizing  signal  is  the  addition  of 
the  color  burst  (section  5  of  Fig. 
2).  This  burst  is  utilized  only  by 
color  receivers ;  for  reasons  given  it 
is  not  visible  on  monochrome  re¬ 
ceivers.  Moreover,  it  does  not  affect 
the  synchronizing  of  monochrome 
receivers  because  the  sync  circuits 
do  not  respond  to  the  burst 
frequency  of  3.6  me.  Thus  the  por¬ 
tion  of  the  pedestal  following  the 
horizontal  pulses  (the  back  porch) 
is  stripped  clear  of  the  burst  oscilla¬ 
tions  as  it  passes  through  the 
horizontal  sync  chain,  and  the 
burst  is  replaced  by  its  average 
value,  which  is  the  pedestal  level 
itself. 

At  an  early  stage  in  the  NTSC 
work,  a  different  form  of  color 
burst  was  devised  by  Panel  14.  This 
early  specification  is  of  more  than 
historical  interest  since  it  repre¬ 
sents  an  important  step  in  achiev¬ 
ing  full  compatibility  in  the  NTSC 
system.  The  early  form  of  sync 
pulse,  recommended  to  the  NTSC 
by  the  Panel'  in  October  1951,  is 
showTi  in  Fig.  4. 

This  signal  closely  resembles  the 
final  form,  with  two  important  dif¬ 
ferences.  To  provide  additional 
room  on  the  back  porch  for  the 
burst,  the  duration  of  the  horizon¬ 
tal  sync  was  reduced  from  its 
monochrome  value  of  0.08/f  to  a 
proposed  value  of  0.06H.  The  burst 


FIG.  4 — Early  form  oi  color  Bynchronising  burst,  haring  ororags  ralus  obore 
blanking.  Compatibility  difficultuiss  rssultsd  in  rsrision  oi  this  warsiorm  to 
iinol  iorm  shown  in  (S)  oi  Fig.  1 
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itself  was  elevated  above  the  blank- 
ioif  pedestal  to  remove  all  portions 
of  the  burst  from  the  picture  por¬ 
tion  of  the  amplitude  range. 

This  early  signal  proved  faulty 
on  two  counts,  when  it  was  tested 
for  compatibility  by  Panel  15, 
using  many  models  of  existing 
monochrome  receivers.  Certain  re¬ 
ceivers  (a  small  fraction  of 
those  tested  but  a  serious  matter 
from  the  compatibility  standpoint) 
showed  unstable  horizontal  sync. 
In  some  cases  the  instability  could 
be  traced  to  the  shorter  than  normal 
duration  of  the  horizontal  sync 
pulses;  in  other  cases,  the  trouble 
was  found  to  be  the  average  value 
of  the  color  burst,  which  did  not 
coincide  with  the  blanking  level, 
but  extended,  as  shown  in  Fig.  4, 
upward  by  about  50  percent  of  the 
sync-pulse  amplitude. 

The  majority  of  the  receivers 
proved  completely  insensitive  to 
the  extra  averaged  energy  in  the 
back  porch;  but  a  significant  frac¬ 
tion  found  the  burst  pedestal  (as 
it  was  called)  an  attractive  alterna¬ 
tive  to  the  horizontal  sync  pulses, 
and  the  sync  timing  wandered  be¬ 
tween  the  two  positions.  When 
Panel  15  reported  this  difficulty. 
Panel  14  revised  the  burst  specifica¬ 
tion,  specifying  the  horizontal  pulse 
duration  as  0.075H  (which  lies 
within  the  tolerance  of  the  mono¬ 
chrome  standard),  and  removing 
the  burst  pedestal,  arranging  the 
average  value  of  the  burst  to  coin¬ 
cide  with  the  blanking  pedestal). 

Burst  Limits 

The  color  burst,  as  finally  speci¬ 
fied,  consists  of  a  minimum  of  eight 
cycles  of  a  sinewave  (maximum  11 
cycles)  having  precisely  the 
chrominance  subcarrier  frequency, 
and  having  a  phase  relationship  to 
the  chrominance  modulation  as 
specified  in  Fig.  5.  The  pha.se  of 
each  successive  color  burst  .must 
match  that  preceding  and  follow¬ 
ing  it,  as  specified  in  Note  11  of 
Fig.  2. 

The  purpose  of  the  color  burst  is 
to  synchronize  the  chrominance  de¬ 
modulation  process  at  the  color  re¬ 
ceiver  with  the  chrominance  modu¬ 
lation  process  at  the  transmitter. 
The  chrominance  carrier  (see  dis¬ 


cussion  of  item  III-A  and  III-D) 
is  modulated  by  two  signals,  such 
that  phase  modulation  is  produced 
to  represent  hue  and  amplitude 
modulation  to  represent  saturation. 
If  these  two  modulations  are  to  be 
recovered  independently  at  the  re¬ 
ceiver,  synchronous  demodulation 
must  be  used,  and  the  synchro- 


FIG.  5 — Phator  diagram  showing  rola- 
tiv*  phas*  angiss  of  color  burst  and 
chrominance  components  (Hem  III-D-I) 


nizing  process  must  be  highly  pre¬ 
cise. 

Phase  errors  greater  than  20 
electrical  degrees  are  readily  de¬ 
tected  as  incorrect  hues  in  the  re¬ 
produced  image,  and  the  phase 
error  should  be  kept  below  5  degrees 
to  insure  that  the  corresponding 
hue  error  is  undetectable  in  normal 
viewing.  Any  error  in  the  phase  of 
the  color  burst  appears  directly  as 
an  error  in  the  recovered  phase 
modulation  of  the  chrominance  sub¬ 
carrier.  The  question  of  whether 
such  phase  accuracy  could  be  main¬ 
tained  in  practical  receivers  (5 
degrees  at  3.6  me  is  a  timing  error 
of  only  0.004  microsecond)  was 
demonstrated  by  Creamer  and 
Burgett*  and  investigated  theoreti¬ 
cally  by  Donald  Richman  for  Panel 
12.  A  summary  of  this  work  was 
recently  published*;  the  full  paper 
will  appear'.  The  conclusion,  con¬ 
firmed  in  practice,  is  that  a  phase 
accuracy  of  5  degrees  can  be  main¬ 
tained  by  simple  circuits  even 
when  the  signal-to-noise  ratio  is 
unity. 

Item  I-F-4  states  that  Fig.  2 
represents  the  synchronizing  signal 
waveform  prior  to  its  application  to 


the  transmitter  proper.  After 
emerging  from  the  transmitter  as 
the  envelope  of  the  picture  carrier, 
it  is  modified  by  vestigial  side¬ 
band  transmission  (Fig.  1)  and  by 
the  delay  characteristic  (item 
III-B).  These  modifications  are 
considered  at  length  in  a  Panel  12 
document  by  Fredendall  and 
Morrison’. 

The  final  item  in  the  general 
specifications  (I-G)  states  that  the 
radiation  of  the  transmitter  out¬ 
side  the  channel  shall  be  at  least 
60  db  below  the  peak  picture  level. 
This  specification  conforms  to  the 
recently  issued  FCC  regulation  now 
applying  to  monochrome  broad¬ 
casts. 

It  does  not  necessarily  follow  that 
a  transmitter  which  meets  this  re¬ 
quirement  when  broadcasting  mono¬ 
chrome  will  do  so  when  radiating  a 
color  signal,  since  the  chrominance 
subcarrier,  when  modulated  on  the 
picture  carrier,  may  appear  in  the 
lower  adjacent  channel  at  a  substan¬ 
tially  higher  level  than  the  vestigial 
sideband  filter  is  designed  to  handle. 
An  additional  notching  filter  will 
l)e  required,  in  that  case,  at  a  fre¬ 
quency  2.33  me  below  the  channel 
edge. 

The  Sound  Signal 

The  second  group  of  specifica¬ 
tions  (Table  II)  comprises  three 
items  relating  to  the  sound  signal. 
The  first  (item  II-A)  states  that 
the  separation  between  picture 
carrier  and  sound  carrier  shall  be 
4.5  me,  the  same  as  in  mono¬ 
chrome  broadcasts.  There  is,  how¬ 
ever,  a  tighter  tolerance  in  the 
proposed  color  standard. 

Current  FCC  regulations  specify 
that  the  separation  between  picture 
and  .sound  carriers  shall  be  held  to 
±  5,000  cps,  an  amount  small 
enough  to  insure  proper  operation 
of  intercarrier  receivers.  The 
NTSC  proposed  standard  of  :fc 
1,000  cps  is  required  because  the 
.sound  carrier  must  be  held  in  an 
offset-carrier  relationship  to  the 
picture-signal  sidebands  associated 
with  the  chrominance  subcarrier, 
to  minimize  mutual  interference 
between  sound  and  chrominance 
signals  (see  discussion  of  item 
IlI-A).  The  tolerance  of  offset- 
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carrier  operation  must  be  a  small 
portion  of  the  offset  spacinsr,  which 
is  approximately  one-half  the  line 
scanning  frequency  (7,876  cps).  It 
is  evident  that  the  existing  toler¬ 
ance  of  ±  5,000  cps  is  far  too  large 
a  percentage  of  the  offset  interval, 
so  the  smaller  value  of  ±:  1,000  cps 
was  chosen.  One  result  of  this 
tighter  requirement  is  that  the 
tighter  spacing  between  sound  and 
picture  carriers  should  be  con¬ 
trolled  by  reference  to  one  or  the 
other  of  the  carriers. 

Item  II-B,  giving  the  deviation 
and  preemphasis  characteristics  of 
the  sound  transmission,  is  identical 
in  ail  respects  to  the  monochrome 
standard. 

The  power  ratio,  item  II-C, 
represents  another  proposed  color 
standard  having  a  tighter  tolerance 
than  the  existing  monochrome 
standard,  but  still  within  the  range 
of  existing  black-and-white  prac¬ 
tice.  Present  FCC  rules  state  that 
the  effective  radiated  power  of  the 
sound  transmitter  shall  be  not  less 
than  50  percent  nor  more  than  160 
percent  of  the  peak  power  of  the 
picture  transmitter.  Experience  has 
proved  that  the  sound  signal  cover¬ 
age  exceeds  the  picture  coverage 
(with  receivers  of  current  design) 
when  the  ratio  is  greater  than  50 
percent,  so  economy  dictates  that 
the  lower  limit  of  the  ratio  be  used. 
Examination  of  the  published 
power  ratings  of  206  vhf  and  uhf 
stations  operating  as  of  July  6, 
1953,  reveals  that  the  large  major¬ 
ity  operate  at  50  percent  and  only 
two  of  them  employ  ratios  higher 
than  70  percent.  Therefore,  item 
II-C,  limiting  the  ratio  to  70  per¬ 


cent,  represents  no  major  change 
in  established  practice. 

It  was  deemed  advisable  to  set 
the  upper  limit  at  70  percent  to  in¬ 
sure  a  minimum  of  sound-sifipial 
interference  with  the  chrominance 
subcarrier  and  sidebands.  If  a  high 
power  ratio  is  used,  and  if  the 
sound-signal  traps  have  marginal 
attenuation  (as  they  do  in  some 
monochrome  receivers),  the  beat 
between  sound  signal  and  chromin¬ 
ance  subcarrier  may  produce  sound 
bars,  shimmering  horizontal  bands, 
in  the  monochrome  image. 

Careful  tuning  of  the  receiver 
sometimes  eliminates  these  bars, 
but  to  obtain  a  maximum  of  com¬ 
patibility  (which  implies  ordinary 
tuning  of  the  monochrome  re¬ 
ceiver),  the  power  ratio  was  given 
an  upper  limit  of  70  percent,  and 
an  offset-carrier  relationship  was 
set  up  between  sound  and  chromin¬ 
ance  carriers,  as  previously  men¬ 
tioned.  The  offset  method  assures 
that  the  beat  structure  shall  have 
opposite  polarity  on  successive 
fields,  and  hence  tends  to  integrate 
the  visual  effect  to  zero  over  many 
fields.  This  condition  applies, 
strictly  speaking,  only  in  the  ab¬ 
sence  of  sound  modulation,  but 
some  improvement  is  nevertheless 
noted  during  modulation. 

The  Chrominance  Subcarrier 

The  central  feature  of  the  NTSC 
color  system,  the  chrominance  sub¬ 
carrier  and  the  method  of  modula¬ 
ting  it,  is  listed  in  the  third  group 
of  specifications  (Table  III).  The 
first  item  in  this  group  (III-A) 
states  that  the  complete  color  pic¬ 
ture  signal  consists  of  a  luminance 


Table  II — Sound  Speciilcatton 

A.  Sound  Signal  Frequency 

The  frequency  of  the  unmodulated  sound  carrier  shall  be  4.5  roc  ±  1,000  cycles 
above  the  frequency  actually  in  use  for  the  picture  carrier  ' 

B.  Sound  Signal  Characteristics 

The  sound  transmission  shall  he  by  frequen<^  modulation,  with  maximum 
deviation  of  ±25  kc,  and  with  preemphasis  in  accordance  with  a  75-micro- 
seoond  time  constant. 

C.  Power  Ratio 

The  effective  radiated  power  of  the  aural-signal  transmitter  shall  he  not  less  than 
50  percent  nor  more  than  70  percent  ot  the  peak  power  of  the  visual  signal 
transmitter. 


component  and  two  chrominance 
components  producing  independent 
modulations  of  the  chrominance 
subcarrier.  The  chrominance  mod¬ 
ulation  is  described  as  two  am¬ 
plitude  modulations  of  a  pair  of 
subcarriers  in  quadrature,  the  sub¬ 
carriers  themselves  being  sup¬ 
pressed  in  the  absence  of  modula¬ 
tion.  The  luminance  signal  and 
modulated  chrominance  subcarrier 
are  added  and  the  resulting  com¬ 
posite  signal  is  used  to  modulate 
the  picture  carrier. 

An  equivalent  statement  of  this 
proposition  appears  in  equation 
form  in  item  III-D,  in  which  the 
chrominance  signal  is  given  as  the 
sum  of  a  sine  term  and  a  cosine 
term  of  the  same  angular  frequency 
and  phase.  These  terms  vanish 
when  the  modulating  signals,  Eq' 
and  E/  respectively,  vanish,  that 
is,  the  carrier  system  is  of  the 
suppressed  variety. 

The  suppression  serves  the  fol¬ 
lowing  purpose:  When  white  and 
grays  having  zero  saturation  and 
colors  of  low  saturation  (light 
pastel  shades,  such  as  flesh  color) 
are  transmitted,  the  chrominance 
signal  is  absent  or  of  such  low 
magnitude  that  it  is  invisible  on 
monochrome  receivers.  Highly 
saturated  colors,  on  the  other  hand, 
may  produce  interference,  visible 
on  very  close  inspection,  as  a  fine 
dot  structure  in  the  images  of  some 
existing  monochrome  receivers.  In 
color  receivers,  the  3.6-mc  demod¬ 
ulation  frequency  between  chrom¬ 
inance  and  luminance  is  removed 
by  filtering  and  no  dot  structure 
due  to  the  chrominance  subcarrier 
is  visible. 

The  Subcarrier  Frequency 

The  remaining  specifications  in 
item  III-A  relate  to  the  subcarrier 
frequency  and  its  tolerances.  There 
are  (wo  basic  questions  concerning 
the  subcarrier  frequency  itself: 
why  was  it  chosen  in  the  vicinity 
of  3.6  me  and  why  was  the  par¬ 
ticular  value  of  3.579645  me 
selected  ? 

The  general  location  of  the  sub¬ 
carrier  in  the  video  spectrum  re¬ 
sulted  from  a  compromise  among 
several  opposed  factors.  Initially 
the  NTSC  chose  a  higher  value. 
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3.898125  me.  A  high  value  of  sub- 
carrier  frequency  has  the  following 
advantages :  the  dot  pattern  re¬ 
sulting  from  the  higher  beat  fre¬ 
quency  between  picture  and  chrom¬ 
inance  carriers  is  of  finer  texture, 
and  hence  somewhat  harder  to  dis¬ 
cern  at  normal  viewing  distances. 
The  response  of  typical  mono¬ 
chrome  receivers  falls  off  rapidly  at 
video  frequencies  above  3.5  me; 
consequently  the  degrading  effect 
of  the  chrominance  subcarrier  on 
monochrome  reception  is  reduced 
by  moving  the  chrominance  sub¬ 
carrier  from  3.6  to  3.9  me;  a 
similar  reduction  in  the  0.9-mc  beat 
frequency  between  the  subcarrier 
sideband  and  the  sound  carrier  also 
occurs.  The  choice  of  a  high 
chrominance  subcarrier  frequency 
permits  correspondingly  high 
values  of  horizontal  resolution  in 
color  receivers.  This  is  true  be¬ 
cause  the  luminance  response  of 
color  receivers  is  cut  off,  as  a  prac¬ 
tical  matter,  at  a  value  somewhat 
lower  than  the  chrominance  sub- 
carrier,  to  avoid  color  errors  due 
to  crosstalk  between  the  luminance 
and  chrominance  signals. 

Frequency  Mored 

On  the  latter  count,  the  change 
in  the  subcarrier  frequency  from 
its  early  value  of  3.9  me  to  the 
final  value  of  3.6  me  removes  0.3  me 
from  the  luminance  bandwidth 
(equal  to  about  25  lines  of  horizon¬ 
tal  resolution)  in  color  receivers.  It 
does  not  affect  the  horizontal  resolu¬ 
tion  of  monochrome  receivers,  how¬ 
ever,  which  utilize  whatever  video 
bandwidth  they  possess  (  the  trans¬ 
mitter  radiates  a  luminance  signa 
having  sidebands  extending  to  4.2 
me  within  terms  of  the  standards, 
as  shown  in  Fig.  1  and  8). 

A  low  value  of  subcarrier  fre¬ 
quency,  on  the  other  hand,  has  the 
following  advantages:  the  spacing 
between  subcarrier  sideband  and 
sound  carrier  is  increased,  so  there 
is  less  mutual  interference  be¬ 
tween  them  (but  note  the  higher 
amplitude  of  the  beat  frequency,  for 
the  reasons  mentioned),  and  the 
lower  frequency  permits  wider 
chrominance  sidebands  within  the 
confines  of  the  channel.  In  par- 
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Table  III  (A-C) — The  Complete  Color  Picture  Signal 

A.  General  Spedfi^tions 

The  color  picture  signal  shall  correspond  to  a  luminance  (brightness)  com¬ 
ponent  transmitted  as  amplitude  modulation  of  the  picture  carrier  and  a  simul¬ 
taneous  pair  of  chrominance  (coloring)  components  transmitted  as  the  ampli¬ 
tude  modulation  sidebands  of  a  pair  m  supprrased  subcarriers  in  qiiadrature 
having  the  common  frequency  relative  to  tne  picture  carrier  of  -i-3.379.')  t5  me 
:±:  0.(1003  percent  with  a  maximum  rate  of  change  not  to  exceed  1/10  cycle 
per  sec  per  sec. 

B.  Delay  Specification 

A  sine  wave,  introduced  at  those  terminals  of  the  transmitter  which  are  norm¬ 
ally  fed  the  color  picture  signal,  shall  produce  a  radiated  signal  having  an 
envelope  delay,  relative  to  the  avera«  envelope  delay  between  0.03  and  0.20 
me,  of  zero  microseconds  up  to  a  fluency  of  3.0  me;  and  then  linearly 
decreasing  to  4.18  me  so  as  to  be  equal  to  —0.17  Msec  at  3.38  me.  The 
tolerance  on  the  envelope  delay  shall  be  :^0.03  ftsec  at  3.58  me.  The  toler¬ 
ance  shall  increase  linearly  to  ±0.1  ia»c,  down  to  2.1  me,  and  remain  at 
±0.1  liMc  down  to  0.2  me.*  The  tolerance  shall  also  increase  linearly  to 
±0.1  mm%  at  4.18  me. 

C.  The  Luminance  Cximponent 

1.  An  increase  in  initial  light  intensity  shall  correspond  to  a  decrease  in  the 
amplitude  of  the  carrier  envelope  (negative  modulatbn). 

2.  Thp  blanking  level  shall  be  at  73  (±2.5)  percent  of  the  peak  amplitude  of 
the  carrier  envelope.  The  reference  white  (luminance)  level  shall  be 
12.5  (±2.3)  percent  of  the  peak  carrier  anipUlude.  The  reference  black 
level  shall  be  separated  from  the  blanking  level  bv  the  setup  interval,  which 
shall  be  7.5  (±2.3)  percent  of  the  video  range  from  the  blanking  level  to 
the  reference  wliile  level. 

3.  The  overall  attenuation  versus  frequency  of  the  luminance  signal  shall  not 
exceed  the  value  specified  by  the  FCC  for  black  and  white  transmission. 

*  Tolerances  for  the  interval  of  0.0  to  0.2  me  should  not  be  specified  in  the  present  stste  of  the  sit. 


ticular,  a  frequency  of  3.6  me  per¬ 
mits  double-sideband  reception  of 
the  chrominance  signal  out  to  4.2  — 
3.6  =  0.6  me  either  side  of  the  sub¬ 
carrier,  whereas  a  subcarrier  of 
3.9  me  would  reduce  the  sideband 
limit  to  0.3  me.  The  wider  band 
Gower  chrominance  subcarrier 
frequency)  thus  permits  better 
rendition  of  small  colored  areas. 

Compromise 

These  opposed  tendencies  can  be 
summarized  as  follows :  A  low  sub- 
carrier  frequency  improves  the 
color  reception  on  color  sets  while 
a  high  subcarrier  frequency  im¬ 
proves  compatible  reception  on 
monochrome  sets.  Careful  study  of 
test  results  by  Panel  13  finally  re- 
.solved  the  issue  in  favor  of  the 
lower  value.  Based  on  these  tests 
the  Panel  voted  that  the  notable 
improvement  in  color  reception  out¬ 
weighed  the  slight  degradation  of 
monochrome  reception. 

A  subcarrier  frequency  below  3.5 
me  was  suggested  by  the  American 
Radio  Relay  League,  since  this 
would  remove  the  carrier  from  the 
3.5  to  4-mc  amateur  band  and  hence 
lower  the  possibility  of  mutual  in¬ 


terference  between  color  television 
and  the  amateur  service.  A  careful 
study  of  this  matter  by  an  NTSC 
Ad  Hoc  Committee,  on  which 
ARRL  was  represented,  revealed 
that  such  interference  could  be 
brought  under  control  by  care  in 
receiver  design  and  that  moving 
the  subcarrier  outside  the  amateur 
band  by  a  small  amount  would  not 
materially  alter  the  interference 
levels  in  any  event.  Since  the  3.6  me 
value  was,  otherwise,  as  low  as 
compatibility  would  allow,  it  was 
finally  decided  upon  as  the  ap¬ 
proximate  value  of  the  subcarrier 
frequency. 

Subcarrier  Precision 

The  precise  value  of  8.679645  me 
arose  from  considering  the  mutual 
interference  between  sound,  chrom¬ 
inance  and  picture  carriers  in 
the  light  of  the  established  value 
of  the  sound-picture  intercarrier 
frequency.  In  the  previous  discus¬ 
sion  it  was  shown  that  the 
chrominance  carrier  should  be  in 
offset  relation  both  to  the  picture 
carrier  and  the  sound  carrier,  to 
minimize  mutual  interference.  The 
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Reasons  Why  Scanning  Frequencies  Change 


luminance-chrohiinance  offset  was 
provided  by  choosing  the  chromin¬ 
ance  subcarrier  as  an  odd  multiple 
of  half  the  line  frequency.  Sim¬ 
ilarly,  the  chrominance-sound  off¬ 
set  is  achieved  by  choosing  the 
frequency  interval  as  an  odd  mul¬ 
tiple,  such  that  the  sum  of  the  two 
frequency  intervals  (luminance-to- 
chrominance  and  chrominance-to- 
sound)  equals  the  established  pic¬ 
ture-sound  separation  of  4.5  me 
(item  II-A).  The  line  scanning 
frequency  on  which  the  calculation 
is  based  must  be  very  close  to  the 
established  monochrome  value*  of 
16,750  ops.  These  requirements  are 
sufficient  to  define  the  chrominance 
subcarrier  frequency  exactly,  when 
its  general  location  in  the  channel 
has  been  selected  for  the  reasons 
outlined. 

To  start  the  calculation,  half  the 
line  frequency  was  taken  as  7,876 
cps.  A  particular  odd  multiple,  466, 
produces  from  this  frequency  a 
tentative  chrominance  subcarrier 
frequency  of  466  x  0.007876  = 
3.683125  me.  Another  odd  multiple 
had  then  to  be  found  to  produce  the 
required  chrominance-sound  inter¬ 
val  of  roughly  4.6  —  3.6  =  0.9  me. 
The  closest  odd  multiple  was  found 
to  be  117,  producing  an  interval  of 
117  X  0.007875  =  0.921375  me.  The 
two  intervals,  in  turn,  produce  a 
picture-sound  interval  of  3.683125 
+  0.921376  =  4.604600  me,  which 
is  4,600  cps  higher  than  the  stand¬ 
ard  value  of  4.5  me. 

Since  many  millions  of  inter¬ 
carrier  monochrome  receivers  had 
been  constructed  on  a  design-center 
intercarrier  value  of  4.6  me,  it  was 


decided  that  this  value  should  be 
retained  exactly  and  that  all  the 
other  frequencies  in  the  computa¬ 
tion  should  be  reduced  in  the  ratio 
of  4.500000/4.504500.  that  is,  by 
approximately  0.1  percent.  When 
this  is  done,  the  sound-picture  in¬ 
tercarrier  spacing  retains  its  de¬ 
sign-center  value  of  exactly  4.5  me, 
the  chrominance  subcarrier  be¬ 
comes  3.579545  me,  the  line  fre¬ 
quency  15,734-1-  cps,  and  the  field 
frequency  59.94  cps.  The  slight 
change  in  the  scanning  frequencies 
has  no  practical  consequence  since, 
for  reasons  already  outlined,  all 
monochrome  receivers  are  designed 
to  accommodate  a  variation  in 
scanning  frequencies  of  not  less 
than  several  tenths  of  a”  percent. 

Crystal  Control 

The  tight  tolerance  imposed  on 
the  subcarrier  frequency  (±:0.0003 
percent  or  3  parts  in  a  million)  is 
intended  to  ease  the  task  of  the  re¬ 
ceiver  in  establishing  the  reference 
phase  in  the  chrominance  demodu¬ 
lation  process.  The  tolerance  places 
a  corresponding  burden  on  the 
transmitter  studio  equipment, 
which  must  employ  temperature- 
.  compensated  crystal  control  in 
generating  the  chrominance  sub¬ 
carrier,  color  burst  and  synchro¬ 
nizing  signals.  This  is,  however, 
a  very  small  price  to  pay  for  the 
benefit  obtained  in  receiver  per¬ 
formance.  The  tolerance  originally 
suggested  by  Panel  14  to  the  NTSC 
was  ±  0.001  percent,  but  this  was 
later  reduced  by  a  factor  of  three 
when  it  became  clear  that  a  sub¬ 


stantial  benefit  would  thereby  re¬ 
sult  in  the  design  of  color  receivers. 

The  NTSC  color  system  will 
operate  properly  even  if  the 
chrominance  subcarrier  frequency 
departs  from  its  specified  value  by 
several  thousand  cycles,  so  long  as 
the  scanning  frequencies  are  de¬ 
rived  precisely  from  the  actual  sub¬ 
carrier  frequency  in  use.  The  only 
deleterious  effect,  so  far  as  the 
transmitted  signal  is  concerned, 
would  be  the  corresponding  de¬ 
graduation  resulting  from  the  shift 
in  the  offset-carrier  position  of  the 
chrominance  carrier  with  respect 
to  picture  and  sound  carriers.  If 
such  off -frequency  operation  were 
permitted,  the  receiver  would  have 
to  be  capable  not  only  of  following 
the  variations  in  subcarrier  fre¬ 
quency,  but  also  of  determining,  to 
an  accuracy  of  five  electrical 
degrees  or  better,  the  absolute 
phase  of  the  varying  frequency. 

Stated  in  other  words,  the  phase 
detector  which  measures  the  phase 
of  the  color  burst  against  that  of 
the  chrominance  signal  must 
possess  a  bandwidth  wide  enough  to 
follow  any  variation  in  the  sub- 
carrier  frequency.  If  the  variations 
are  great,  the  bandwidth  must  be 
correspondingly  great,  the  Q  of  the 
circuits  correspondingly  low,  and 
the  benefit  of  energy  storage  in  the 
circuit  (fly-wheel  effect)  propor¬ 
tionately  reduced. 

Noise  Problem 

The  net  effect  is  that  the  phase 
detector  would  then  possess  poor 
performance  in  the  presence  of 
noise.  Since  it  is  desired  to  main¬ 
tain  the  service  range  of  color 
transmissions  as  closely  as  possible 
to  that  of  monochrome,  the  phase 
detection  process  must  operate  suc¬ 
cessfully  even  in  fringe  areas.  Ac¬ 
tually  the  effective  Q  of  a  simple 
phase-establishing  circuit  for  a 
signal-to-noise  ratio  of  unity  and 
a  phase  error  of  5  degrees  is  about 
30,000,  and  the  corresponding  noise 
bandwidth  of  the  circuit  is  of  the 
order  of  160  cps. 

It  is  evident  that  the  subcarrier 
frequency  tolerance  must  fall  well 
within  this  value,  since  the  trans¬ 
mitter  itolerance  should  be  only  a 
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part  of  the  system  tolerance.  Ac¬ 
cordingly,  the  3-parts-per-million 
figure  was  chosen  (this  corresponds 
to  r:  11  cycles,  or  22  cycles  band¬ 
width). 

An  important  aspect  of  the  phase¬ 
synchronizing  process  is  the  ques¬ 
tion  of  pull-in  when  the  color  re¬ 
ceiver  is  tuned  from  one  color 
broadcast  to  another.  If  the 
chrominance  subcarriera  of  the  two 
transmissions  are  as  much  as  100 
cps  apart,  the  ability  of  the  phase- 
detector  and  color  oscillator  to  lock 
on  to  the  new  frequency  is  seriously 
impaired,  when  the  Q  of  the  system 
is  chosen  high  enough  to  give  good 
performance  in  the  presence  of 
strong  random  noise. 

The  rate  of  change  of  frequency 
tolerance  P**'  second)  in 

item  1 1 1- A  is  intended  to  protect 
against  sudden  changes  in  fre¬ 
quency  which  certain  color  oscil¬ 
lator  circuits  might  have  difficulty 
in  following  while  holding  the  5- 
degree  phase  tolerance. 

Transmitter  Delay  Characteristic 

Item  III-B  gives  a  detailed  speci¬ 
fication  of  the  relative  time  delay 
permitted  in  the  transmission  of 
the  various  sidebands  of  the 
luminance  and  chrominance  car¬ 
riers.  Figure  6  shows  the  specifica¬ 
tion  in  graphical  form.  The  relative 
timing  of  all  the  picture  sideband 
frequencies,  chrominance  and 
luminance,  must  be  kept  under 
strict  control  if  color  receivers  are 
to  reproduce  the  colors  accurately, 
since  a  small  error  in  timing 
(which  may  alternatively  be  ex¬ 
pressed  as  a  phase  angle)  can  pro¬ 
duce  corresponding  errors  affect¬ 
ing  horizontal  resolution  and  the 
hues  of  the  image. 

To  coordinate  this  requirement, 
the  NTSC  decided  to  specify  a  time 
delay  characteristic  for  the  trans¬ 
mitter  which  would  take  into  ac¬ 
count  the  observed  phase  responses 
of  typical  receivers.  The  basic  data 
on  receiver  phase  responses  in¬ 
cludes  that  reported  by  Kell  and 
Fredendall*  and  supplementary 
measurements  which  revealed  that, 
at  the  higher  video  frequencies, 
monochrome  receivers  showed  a 
remarkable  similarity  in  their 


Table  III  (D-I) — Equation  oi  Complete  Color  Signal 
1.  The  color  picture  signal  has  the  following  composition: 

E.W  ■■  Er^  +  { Eg*  sin  (wt  -1-  33*)  -1-  Ef'  cos  (wt  +  33*)  | 

where 

Eq'  «■  O.-tKEa'  —  Ek')  +  0.48(Ejj'  —  Er') 

E/  -  -0.27(Eb'  -  ErO  +  0.74(E«'  -  Ei-') 

Er'  -  O.SOEb'  +  0.59Eo'  +  O.llEa' 

The  phase  reference  in  the  above  equation  is  the  phase  of  the  (color  Inirst  -t- 
1 80“),  as  shown  in  Fig.  5.  The  hurst  com'sponds  to  amplitude  modulation  of  a 
continuous  sine  wave. 

Notes:  For  color-difference  frequencies  below  500  kc,  the  signal  can  be  represented 
by 

Ev  Ek'  +  -I  ^  j  ig  (Efl'  —  Ej-')  sin  oil  -|-  (E*'  —  ErO  oos 

In  these  expressions  the  symtxils  have  the  following  significance: 

Ejtf  is  the  total  video  voltage,  corresponding  to  the  scanning  of  a  particular 
picture  element,  applied  to  the  modulator  of  the  picture  transmitter. 

Ey'  is  the  gamma-corrected  voltage  of  the  monochrome  (black-and-white)  por¬ 
tion  of  the  color  picture  signal,  corresponding  to  the  given  picture  element.* 

Eii',  Eo',  and  Eb'  are  the  gamma-corrected  voltages  corresponding  to  red,  green, 
and  blue  signals  during  the  scanning  of  the  given  picture  element. 

The  gamma  corrected  voltages  Es',  Eo',  and  Eb'  are  suitable  for  a  color  picture 
tube  naving  primary  colors  with  the  following  chromaticities  in  the  CIF^  system 
of  specification: 


X  y 

Red  (R)  .  0.67  0.33 

Green  (G)  ‘  0.21  0.71 

Blue  (B)  0.14  0.08 

and  having  a  transfer  gradient  (gamma  exponent)  of  2.2**  associated  with  each 
primarv  color.  The  voltages  Eb',  Eo',  ana  Eb'  may  be  reej^tively  of  the  form 
Efi*''''*  Eo‘^'>'  and  Eb*^'>'  although  other  forms  may  be  used  with  advances  in  the 
state  of  the  art. 

Eq'  and  E/'  are  the  amplitudes  of  two  orthogonal  components  of  the  chrominance 
signal  corresponding  respectively  to  narrow-lmnd  and  wide-hand  axes,  as  specified 
in  paragraph  D.5. 

The  angular  frequency  w  is  2x  times  the  frequency  of  the  chrominance  subcarrier. 

The  portion  of  each  expression  between  brackets  represents  the  chrominance  sub- 
carrier  signal  which  carries  the  chrominance  information. 

*  Formins  of  the.  hiirh-frcquonry  iiortion  of  th«  monochmoM,  sisnal  in  •  dilTrmit  mannrr  <•  per- 
niinible  aM  may  in  fact  be  desirable  to  improve  the  aharpneaa  on  saturated  ooiora. 

**  At  the  present  state  of  the  art  it  is  considered  inadvisable  to  set  a  tolerance  on  the  value  of 
gamma  and  correspondingly  this  portion  of  the  specification  win  not  be  enforced. 


phase  curves.  It  was  assumed  that 
color  receivers  would  also  display 
similar  characteristics. 

Tolerance 

The  delay  characteristic  is  based 
on  the  average  delay  in  the  region 
from  0.05  to  0.2  me,  since  this  is  a 
region  within  which  the  phase 
properties  of  the  vestigial  sideband 
filter  arc  not  a  factor;  this  implies 
that  in  the  cut-off  region  of  the 
latter  filter  (corresponding  to  video 
frequencies  from  0.76  to  1.25  me) 
its  phase  characteristic  must  be 
brought  in  line  so  that  the  overall 
transmitter  characteristic  meets 
the  specification.  At  higher  fre¬ 
quencies,  up  to  4.18  me,  the  pro¬ 


posed  transmitter  characteristic  is 
intended  to  compensate  for  the 
average  receiver  characteristic. 

The  tolerance  of  0.06  micro¬ 
second,  at  the  most  critical  region 
(close  to  the  color  subcarrier 
frequency),  corresponds  approxi¬ 
mately  to  the  duration  of  one  half  a 
picture  element.  At  frequencies  re¬ 
mote  from  the  color  subcarrier,  the 
tolerance  is  approximately  equal  to 
the  duration  of  one  picture  element. 

No  specific  tolerance  is  recom¬ 
mended  for  the  video-frequency 
region  from  0  to  0.2  me;  this 
corresponds  to  the  sloping  portion 
of  the  receiver  i-f  characteristic 
surrounding  the  picture  i-f  carrier 
(nominally  at  the  50-percent  ampli- 
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Nature  of  the  Complete  Color  Signal 


tude  level).  Since  the  performance 
of  existing  receivers  varies  widely 
in  this  region,  it  is  not  feasible  to 
specify  a  tolerance  at  present. 
However,  when  this  aspect  of  color 
receiver  design  is  stabilized,  it  may 
be  desirable  to  specify  a  tolerance 
to  assume  optimum  color  reproduc¬ 
tion. 

The  Luminance  Component 

The  items  listed  under  III-C  are 
proposed  standards  for  the  lumin¬ 
ance  component  of  the  complete 
signal,  that  is,  the  modulation  of 
the  picture  carrier.  Item  III-C-1, 
specifying  negative  polarity  of  pic¬ 
ture  modulation,  is  identical  to  the 
monochrome  standard.  Item  III-C-2 
spells  out  the  reference  levels 
(blanking,  reference  white  and 
reference  black)  discussed  in  con¬ 
nection  with  Fig.  2, 

Item  III-C-3  states  that  the  over¬ 
all  transmitter  attenuation  charac¬ 
teristic  applicable  to  the  luminance 
signal  should  not  be  inferior  to  that 
used  in  monochrome  transmissions. 
The  present  FCC  tolerance  in  this 
matter  is  rather  loose  (as  much  as 
12  db  attenuation  is  permitted  at  a 
sideband  frequency  of  3.5  me). 
While  the  color  system  will  operate 
with  a  luminance  signal  attenuation 
as  great  as  this,  the  transmitter 
characteristic  for  the  chrominance 
signal,  from  2.1  to  4.18  me,  must 
he  flat  within  ±  2  db  (see  item 
III-D-4).  It  would  appear  that  the 
actual  attenuation  characteristic  of 
a  transmitter  properly  adjusted  for 
compatible  color  transmissions  will 
have  a  luminance  attenuation  char¬ 
acteristic  substantially  better  than 
the  present  monochrome  regula¬ 
tions  require. 

Equation  of  the  Color  Signal 

The  final  group  of  specifications 
comprises  the  six  items  under  III-D, 
which  are  concerned  with  the  make¬ 
up  of  the  complete  color  signal. 

Item  III-D-1  gives  the  complete 
color  signal,  luminance  and  chrom¬ 
inance,  in  equation  form,  defines  the 
terms,  specifies  the  NTSC  refer¬ 
ence  primary  colors,  and  indicates 
the  nature  of  the  gamma  correction 
process.  The  equation  of  the  com¬ 
plete  color  signal 
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Em  *  Er*  "I*  |  Eq'  sin  {tiU  +  33®)  + 

El’  COB  (tali  -f-  33°)  I  (1) 

states  that  Em,  the  total  video  mod¬ 
ulating  voltage  applied  to  the  trans¬ 
mitter,  consists  of  two  components : 
Er'  (the  luminance  signal)  and  the 
terms  within  the  brackets  (the 
chrominance  signal). 

As  specified  in  Fig.  1,  the  lumin¬ 
ance  component  E/  is  iradiated 
with  full  video  bandwidth  and 
therefore  contains  the  full  pictorial 
detail  of  the  image.  It  is  the  signal 
to  which  monochrome  receivers 
respond ;  the  signal  which  produces 
the  detailed  structure  of  the  color 
image ;  and  the  signal  that  supplies 
the  luminance  component  in  color 
reception.  When  the  chrominance 
signal  has  zero  amplitude  (when 
the  saturation  of  the  colors  is  zero), 
the  luminance  signal  alone  is  opera¬ 
tive.  It  is,  in  other  words,  intended 


FIG.  7 — Th*  I  and  Q  axe*.  Bhowinq 
colon  roproduced  when  only  oao 
chrominonco  componont  U  actWo.  Tbo 
color  trianqU  RGB  bound*  color  gamut 
coTorod  by  propoBod  NTSC  primary 
colon  (item  lII-D-1) 


to  produce  an  image  having  no 
saturation,  that  is,  an  image  in 
black-and-white. 

The  black-and-white  image  of  a 
colored  scene  is  most  realistic  if  the 
luminances  in  the  image  are  directly 
proportional  to  the  luminances  of 
the  corresponding  colors  in  the 
scene.  The  make-up  of  the  NTSC 
luminance  signal  conforms  to  this 
rule,  as  follows:  The  color  camera 
is  designed  and  adjusted  to  produce 
three  equal  signal  voltages  E,'  = 


Ea'  =  E,'  when  viewing  a  reference 
white  color  (defined  in  item 
III-D-2).  The  luminance  signal  is 
then  made  up  by  combining  the 
three  signals  in  the  proportions 
0.30  :  0.59  :  0.11  respectively.  This 
is  stated  in  the  definition  of  Et 
given  in  item  III-D-1  just  below  the 
basic  equation 

Er'  -  0.30  Ek'  +  0.59  Ea'  +^0.11  Eb' 

These  proportions  represent  the  re¬ 
spective  contributions  to  luminance 
of  the  three  particular  primary 
colors  specified  in  the  table  in  the 
notes  of  item  111-D-l,  when  these 
primaries  are  mixed  to  produce  the 
reference  white. 

The  portion  of  Eq.  1  between 
brackets  consists  of  the  two  chrom¬ 
inance  subcarriers,  of  angular  fre¬ 
quency  0)  =  2ir(3. 579545),  in  quad¬ 
rature  (as  implied  by  the  sine  and 
cosine  forms  of  the  terms)  each 
having  a  fixed  phase  angle  of  33 
degrees,  and  having  amplitudes 
Eq'  and  E,'  respectively.  The  phase 
reference  in  the  equation  is  related 
to  the  phase  of  color  burst,  as  fol¬ 
lows  :  The  Eq'  signal  lags  the  burst 
by  180  degrees  —  33  degrees  = 
147  degrees  while  E,'  lags  the  burst 
by  90  degrees  —  33  degrees  =  57 
degrees,  as  shown  in  Fig.  5. 

Chrominance  Components 

What  exactly  are  Eq'  and  E,'7  In 
the  first  place,  as  Fig.  5  shows,  they 
are  two  right-angle  components  of 
the  chrominance  signal.  More  gen¬ 
erally,  they  represent  two  axes  of 
the  CIE  color  diagram*,  as  shown  in 
Fig.  7,  which  represents  linear 
transmission.  When  only  the  Eq' 
component  is  active  (E/  =  0),  the 
system  is  capable  of  depicting 
colors  only  along  the  Q  axis,  which 
runs  from  yellow-green  to  purple. 
When  the  E,'  signal  alone  is  active 
(Eq'  =  0),  the  colors  depicted  lie 
along  the  7  axis,  which  runs  from 
cyan  (blue-green)  to  orange.  When 
both  signals  are  active,  depending 
on  their  relative  amplitudes,  any 
point  in  the  color  triangle  defined 
by  the  receiver  primaries  R,  G,  B, 
can  be  represented  by  the  resultant 
chrominance  signal.  When  gamma 
correction  is  employed,  the  straight- 
line  axes  of  Fig.  7  are  replaced  by 
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Table  III  (D-2  to  D-6) — Chrominance  Signal 

2.  The  chrominance  sinial  is  so  proportioned  that  it  vanishes  for  the  chromaticity 
of  CIE  iliuminant  C  (z  ■■  0.310,  y  i-  0.316). 

3.  Er'.  Eq',  E/'  and  the  components  of  these  signals  shall  match  each  other  in 
time  to  0.05  /isec. 

4.  A  sine  wave  of  3.58  me  introduced  at  thoae  terminals  of  the  transmitter  which 
are  normally  fed  the  color  picture  siraal  shall  produce  a  radiated  signal  having 
an  amplitude,  (as  measured  with  a  diode  on  the  r-f  transmission  line  supplying 
power  to  the  antenna)  which  is  down  6  (±2)  db  with  respect  to  a  radiated  signal 
produced  by  a  sine  wave  of  200  kc.  In  addition,  the  amplitude  of  the  radiat^ 
simal  shall  not  vary  by  more  than  ±2  db  between  the  modulating  frequencies 
of  2.1  and  4.18  me. 

5.  The  equivalent  bandwidths  assigned  prior  to  modulation  to  the  color-dilference 
signals  Eq'  and  Ef'  are  given  b3ow. 

Q-channel  bandwidUi 
at  400  kc  less  than  2  db  down 
at  500  kc  less  than  6  db  down 
at  600  kc  at  least  6  db  down 

/•  channel  bandwidth 
at  1.3  me  less  than  2  db  down 
at  3.6  me  at  least  20  db  down 

6.  The  angles  of  the  subcarrier  measured  with  respect  to  the  burst  phase,  when 
reproducing  satuated  primaries  and  their  complements  at  75  percent  of  full 
amplitude,  shall  be  within  ±10  denees  and  their  amplitudes  shall  be  within 
±20  percent  of  the  values  specified  above.  The  ratios  of  tlie  measured 
amplitudes  of  the  subcarrier  to  the  luminance  signal  for  ^e  same  saturated 
primaries  and  their  complements  shall  fall  between  the  limits  of  0.8  and  1.2  of 
the  values  specified  for  tneir  ratios.  Closer  tolerances  may  prove  to  be  practic¬ 
able  with  advance  in  the  art. 


curved  lines  which  produce  the 
same  general  effect. 

Thus  we  have  three  conditions: 
if  the  luminance  signal  E/  and 
both  chrominance  components  Eq' 
and  E/  are  active,  the  system  re¬ 
produces  in  three-primary  (full- 
color)  fashion;  if  only  E/  and  E/ 
and  active  (£■,'  having  been  re¬ 
moved  by  a  bandwidth  restriction), 
the  system  reproduces  in  two¬ 
primary  (orange-cyan)  fashion; 
and  finally,  if  both  E^  and  E,'  are 
removed  by  bandwidth  limitations, 
only  Er'  is  active  and  the  system 
reproduces  in  monochrome. 

Bandwidth  Limits 

The  respective  bandwidth  limits, 
given  by  Fig.  1,  and  item  IIl-D-5, 
are  illustrated  in  Fig.  8.  There, 
Et  has  full  bandwidth  to  4.2  me, 
Et'  has  a  band  limit  at  1.3  me,  and 
Eq  has  a  band  limit  at  0.5  me. 
Corresponding  to  these  band  limits 
are  three  ranges  of  pictorial  detail. 
Fine  details  corresponding  to  video 
frequencies  above  1.3  me  are  repro¬ 
duced  in  monochrome;  larger  areas 
corresponding  to  frequencies  be¬ 
tween  0.5  me  and  1.3  me  are  repro¬ 
duced  in  a  two-color  orange-cyan 
system;  and  still  larger  areas,  cor¬ 
responding  to  frequencies  below  0.5 
me,  are  reproduced  in  a  three-color 
red-green-blue  (full-color)  system. 
This  particular  division  of  color 


FIG.  8 — Bandwitht  as*iqn*<l  to  lumi- 
nanc«  and  chrominanc*  lignaU  (A) 
prior  to  modulation  ond  (B)  a*  radlatod. 
Rotative  amplitudoo  of  Y,  Q  and  1  tiq- 
nals  ahown  are  not  aignUicont  will 
vary  with  pictnro  content 


reproduction  was  found  by  investi¬ 
gation  of  a  Panel  13  subcommittee 
to  represent  a  proper  compromise 
to  assure  adequate  color  fidelity 
under  the  bandwidth  limitations  of 
the  system. 

Use  at  Sidebands 

It  will  be  noted  that  the  E/  sig¬ 
nal,  like  the  luminance  signal,  is 
transmitted  by  vestigial  sideband; 
Eq'  is  transmitted  by  double  side¬ 
band.  The  receiver  designer  has  the 
option  of  designing  the  passband  of 
the  chrominance  channel  so  that  the 
video  frequencies  of  E/  above  0.5 
me  are  cut  off.  This  gives  double 
sideband  treatment  to  both  chrom¬ 
inance  components.  In  this  case 
only  two  types  of  transmission  are 
used:  details  corresponding  in  size 
to  the  range  0.5  me  to  4.2  me  are 
transmitted  in  monochrome;  larger 
areas,  corresponding  to  frequen¬ 
cies  below  0.5  me,  are  transmitted 
in  three  colors,  and  the  two-color 
mode  of  operation  is  not  employed. 

The  narroW-band  ca.se  is  spelled 
out  in  the  first  note  in  item  III-D-1, 
which  states  that,  for  frequencies 
below  500  kc,  the  color  signal  can 
be  represented  in  terms  of  the  sig¬ 


nals  E,'  -  E/  and  E,'  —  E/.  These 
signals  are  seen,  by  reference  to 
Fig.  5,  to  be  another  set  of  right- 
angle  components  of  the  chromin¬ 
ance  signal,  spaced  33  degrees  from 
Eq'  and  E/  respectively.  Moreover, 
these  chrominance  signals  have  a 
particularly  simple  relationship  to 
the  phase  of  the  color  burst  (180 
and  90  degrees  respectively) ,  which 
makes  for  simplicity  in  the  design 
of  narrowband-chrominance  re¬ 
ceivers. 

Color-Difference  Signals 

The  representations  E/  —  E/ 
and  Eg'  —  E/  reveal  an  important 
general  property  of  the  chromin¬ 
ance  signals:  they  are  color-differ¬ 
ence  signals.  At  the  transmitter, 
subtracting  the  luminance  signal 
from  the  blue  output  signal  of  the 
camera  forms  the  blue  color-differ¬ 
ence  signal;  a  similar  operation 
with  the  red  output*  signal  forms 
the  red  color-difference  signal. 
These  may  then  be  further  com¬ 
bined  to  obtain  E/  and  Eq'  as  indi¬ 
cated  in  the  definitions  of  the  latter 
quantities  in  item  III-D-1. 

At  the  receiver  the  color-differ¬ 
ence  signals  are  recovered  by  syn- 
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chronouH  demodulators,  using  the 
burst  phase  as  a  reference.  In  wide¬ 
band-chrominance  receivers  the  sig¬ 
nals  recovered  are  E/  and  Eq'. 
From  these  the  two  color-differ¬ 
ence  signals  £■/  —  £■/,  —  E/ 

are  obtained  by  performing  matrix 
operations  inverse  to  those  at  the 
transmitter.  In  narrowband-chrom¬ 
inance  receivers,  Et'  —  E/  and 
—  Ej'  are  recovered  directly. 
From  them  in  turn,  using  the  rela¬ 
tionship  of  Eq.  2,  the  third  (green) 
color  difference  signal  Eo'  —  E/  is 
obtained. 

When  the  luminance  and  color- 
difference  signals  are  combined 
throughout  the  frequency  range 
occupied  by  the  color-difference 
signals  (up  to  0.6  me  in  narrow- 
band  receivers,  somewhat  higher  in 
wideband  receivers) ,  the  luminance 
component  is  thereby  cancelled  out. 
The  remaining  primary  sifirnals  E/, 
Ea  and  E,'  (corresponding  to  the 
output  signals  of  the  camera)  con¬ 
trol  the  formation  of  colors  in  the 
image.  Outside  the  frequency 
range  occupied  by  the  color-  differ¬ 
ence  signals,  the  primary  color  sig¬ 
nals  are  absent  and  the  luminance 
signal  produces  the  fine  structure 
of  the  image  in  monochrome. 

Comma  Correction 

It  should  be  noted  that  all  the 
luminance  and  chrominance  quanti¬ 
ties  bear  the  prime  sign  (').  This 
indicates  that  gamma  correction 
has  been  applied  to  the  respective 
signals.  Gamma  correction  pro¬ 
vides  that  the  luminances  of  the 
picture-tube  primary  colors  shall 
bear  a  linear  relationship  to  the 
corresponding  luminances  in  the 
original  scene,  as  fidelity  of  color 
reproduction  requires.  To  achieve 
linearity  it  is  necessary  to  take 
into  account  the  fact  that  the  lumi- 
nance-vs-voltage  curves  of  picture 
tubes  are  nonlinear,  being  very 
closely  power  law  functions. 

Studies  of  the  transfer  gradient 
(exponent  of  the  power  law)  by 
Panel  13  showed  that  the  number 
most  nearly  describing  typical  pic¬ 
ture  tubes  is  2.2.  Accordingly,  this 
value  is  stated  in  the  notes  of  item 
III-D-1. 

One  form  of  gamma  correction  is 
to  pass  the  camera  output  signals 
individually  through  root-law  amp¬ 
lifiers  having  output  amplitudes 


proportional  to  the  2.2th  root  of  the 
respective  inputs.  This  was  the 
form  of  gamma  correction  actually 
employed  in  the  NTSC  field  tests, 
but  it  is  recognized  that  other 
forms  of  gamma  correction  may 
prove  desirable  in  the  future. 

Reference  White 

Item  III-D-2  states  that  the 
chrominance  subcarrier  vanishes 
when  CIE  illuminant  C  (a  refer¬ 
ence  white  having  the  slightly  blu¬ 
ish  color  of  north-sky  daylight)  is 
to  be  reproduced.  This  implies 
that  the  output  signals  of  camera 
should  be  equal  when  this  reference 
white  is  presented  to  the  camera. 
However,  the  actual  color  in  the 
studio  producing  the  zero-chrom¬ 
inance  condition  is  left  to  the  dis¬ 
cretion  of  the  producer  of  the 
program,  who  may  wish  to  pro¬ 
duce  artistic  effects  by  shifting 
the  reference  color.  The  proposed 
standard  has  the  effect  of  notify¬ 
ing  the  producer  that  the  refer¬ 
ence  color  he  adopts  for  zero 
chrominance  will  in  fact  be  repro¬ 
duced  as  bluish-white  daylight  on 
receivers  designed  in  accordance 
with  the  standard. 

Item  III-D-3  provides  that  the 
luminance  and  chrominance  signals 
(the  respective  carrier  envelopes  as 
radiated)  shall  match  each  other 
in  time  within  about  half  the  dura¬ 
tion  of  a  picture  element,  0.05  mi- 
ci;psecond.  In  color  sets,  since  the 
luminance  signal  and  chrominance 
signals  pass  through  circuits  of  dif¬ 
ferent  bandwidth,  delay  circuits  are 
required  in  the  wideband  circuits 
to  bring  the  respective  signals  into 
time  coincidence  at  the  picture  tube. 
The  proposed  time  coincidence 
standard  has  the  effect  of  setting  a 
tolerance  in  these  delay  circuits. 

Item  IlI-D-4  has  been  previously 
mentioned  as  indicating  the  allowed 
attenuation  tolerance  of  the  trans¬ 
mitter  sidebands  in  the  region  oc¬ 
cupied  by  the  chrominance  signal. 
Since  in  practice  both  luminance 
and  chrominance  signals  are  radi¬ 
ated  by  the  same  transmitter,  this 
specification  has  the  effect  of  super¬ 
seding  the  looser  tolerance  now  per¬ 
mitted  in  monochrome  transmit¬ 
ters,  referred  to  under  item  III-C-3. 

The  “6  db”  mentioned  in  the  6 
('±2)  db  tolerance  merely  indi¬ 
cates  the  fact  that  the  chrominance 


carrier,  being  transmitted  by  single 
sideband,  has  one-half  the  ampli¬ 
tude  of  the  200-kc  sideband,  which 
is  transmitted  by  double  sideband. 
The  allowable  tolerance  is,  there¬ 
fore,  ±2  db  throughout  the  region 
occupied  by  the  subcarrier  and  its 
sidebands.  This  tolerance  assures 
that  the  saturation  of  the  colors  in 
the  image  (which  deiiends  in  part 
on  the  amplitude  of  the  chromi¬ 
nance  signal)  can  be  held  within  a 
reasonable  percentage  of  its  nomin¬ 
ally  correct  value  (±2  db  tolerance 
equals  +  26  percent  or  —  21  per¬ 
cent  of  the  nominal  value). 

Phase  Tolerance 

Item  III-D-5  gives  the  band- 
widths  assigned  to  Eq'  and  E/  prior 
to  modulation,  as  previously  de¬ 
scribed  under  item  III-D-1. 

The  final  item,  III-D-6,  allows  a 
±  10-degree  tolerance  on  the  sub¬ 
carrier  phase  and  a  ±20-percent 
tolerance  on  its  amplitude,  under 
the  load  condition  of  transmitting 
saturated  primary  and  comple¬ 
mentary  colors  at  75  percent  amp¬ 
litude.  The  phase  tolerance  is 
somewhat  wider  than  the  5-degree 
tolerance  previously  mentioned  in 
the  discussion  of  the  color  burst; 
the  proposed  standard  mentions 
that  closer  tolerances  may  be  re¬ 
quired  as  the  art  advances.  This 
item  is  of  particular  interest  in 
that  it  shows  the  basis  on  which 
the  NTSC  field-test  transmissions 
were  certified  as  falling  within  the 
proposed  .standards,  before  con¬ 
clusions  were  drawn  by  Panel  16 
regarding  the  overall  performance 
of  the  system. 
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Fused-Quartz 


Ultiasonic 


Delay-Line  Memory 


Inexpensive  f used-quartz  slab  serves  as  a  propagation  medium.  Folded-path  configur-  ' 
ation,  proper  transducer  bonding  and  40-mc  carrier  permit  storage  of  digits  at  rates  greater 
than  5  me  with  dynamic  range  of  40  db  for  high-speed  computing  and  data  processing 
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WHERE  the  computational  oper¬ 
ations  are  permitted  to  take 
place  on  a  successive  time  sequence 
rather  than  random  time  bases,  the 
delay-line  type  of  memory  affords 
several  distinct  advantages  for 
high-speed  computing  and  data- 
processing  equipment.  This  type 
of  memory  is  relatively  simple, 
small,  reliable,  has  high  capacity 
and,  while  not  as  flexible  as  some 
other  kinds  of  memories,  has  none 
of  the  difficulties  attendant  upon 
complex  electronic  circuits  or  me¬ 
chanically  moving  parts. 

In  a  delay-line  memory,  a  com¬ 
promise  must  be  made  between  the 
access  time  or  time  delay  and  the 
number  of  pieces  of  stored  infor¬ 
mation.  For  many  purposes,  a  delay 
time  of  some  100  to  1,000  micro¬ 
seconds  seems  reasonable.  Accept¬ 
ing  this  access  time  as  a  basic 
design  parameter,  it  then  becomes 
important  to  pack  in  as  many  in¬ 
formation  bits  as  possible. 

If  the  information  is  to  be  stored 
in  pulse  form,  two  ways  of  doing 
it  are  available.  The  bandwidth 
can  be  increased  in  order  that 
either  time  or  frequency  spacing  of 
the  pulses  may  be  accomplished, 
and/or  the  dynamic  range  can  be 
made  as  large  as  possible  in  order 
to  use  pulse-amplitude  discrimina¬ 
tion. 

The  requirement  for  large  band¬ 
width  and  dynamic  range  presents 
the  problems  of  overcoming  large 
insertion  losses  and  lowering  spu¬ 
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rious  responses  within  the  line. 
When  adding  to  this  such  further 
requirements  as  light  weight,  com¬ 
paratively  small  size  and  operation 
over  large  temperature  ranges,  the 
solid  type  of  delay  medium  offers 
the  most  promise.*'  *•  * 

Design  of  Solid  Lines 

Solid  lines  are  light  in  weight, 
relatively  simple  to  construct  and 
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inexpensive  to  manufacture.  With 
the  proper  piezoelectric  crystal 
bonding  substance  and  its  success¬ 
ful  application,  they  will  work  over 
extreme  temperatures  and  pressure 
changes  and  will  withstand  large 
acceleration  forces. 

Of  all  the  solids,  the  metals  must 
be  excluded  because  of  high  attenu¬ 
ation  at  the  carrier  frequency 
needed  to  provide  a  sufficiently  wide 


Fu>«d-quor1i  slab  mounltd  In  holdsr  for  um  os  400-microtocond  solid  ultrasonic 
dolay-Uno  memory,  with  cover  removed.  Inexpensive  commercial-quality  material 
con  be  used,  as  internal  strains  and  smoU  bubbles  do  not  produce  any  spurious 
signals  greater  than  60  db  down  from  (he  main  received  signal.  Proiecting  knurled 
adiustlng  screws  permit  shifting  position  of  quarts  slob  to  gel  desired  folded-path 
configuration  and  hence  desired  delay 
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needed.  As  with  other  lines  of 
this  type,  the  path  length  is  folded 
into  a  small  square  piece  of  quartz, 
a  shape  chosen  for  its  relative 
grinding  simplicity.  A  compromise 
here  must  be  reached  between  the 
desire  to  have  as  compact  a  piece 
of  quartz  as  possible  and  the  neces¬ 
sity  of  having  a  sufficiently  loose 
folded-path  configuration  to  avoid 
secondary  paths  between  input  and 
output  transducers. 

The  delay  line  is  used  in  the  r-f 
system  shown  in  Fig.  1.  The  in¬ 
coming  pulses  to  the  modulator 
chassis  are  converted  into  pulsed 
r-f  signals  at  40  me  and  sent  into 
the  delay  line.  They  are  received 
by  the  wide-band  r-f  amplifier, 
where  they  are  amplified,  detected 
and  filtered.  The  signals  are  then 
fed  to  the  synchroscope. 

System  Details 

The  four-tube  modulator  chassis 
includes  a  40-mc  crystal-controlled 
oscillator  fed  into  a  6AS6  amplifier 
which  is  normally  biased  off.  This 
amplifier  is  gated  on  by  the  incom¬ 
ing  pulses.  Stagger-tuned  r-f  volt¬ 
age  and  power  amplifiers  follow. 
The  maximum  output  is  some  20 
volts  peak-to-peak.  The  output  rise 
time  with  a  step-function  input 
measures  0.05  microsecond  on  a 
Tektronix  model  613. 

The  delay  line  is  encased  in  brass 
and  connected  to  the  modulator  and 
r-f  amplifier  through  short  50-ohm 
cables.  The  r-f  section  of  the  am¬ 
plifier  chassis  has  a  grounded-cath¬ 
ode  triode-connected  6AK5  input 
tube,  followed  by  three  stagger- 
tuned  quadruples;  the  pulsed  r-f  is 
detected  by  a  1N56  crystal  diode 
which  is  followed  by  a  two-stage 
video  amplifier.  The  3-db  band¬ 
width  of  the  r-f  amplifier  is  35  me, 
and  the  entire  amplifier  chassis 


Complel*  memory  doeief.  with  quarti  slab  in  its  holder  at  right  on  chaccte 


bandwidth,  or  because  of  ultra-  a  considerable  effort  was  devoted 
sonic  velocity  dispersion  arising  to  the  selection  of  proper  trans- 
from  crystalline  anisotropy  in  the  ducer  bonding  materials,  the 
metal  structure.  Of  the  other  method  of  application,  curing  proc- 
solids,  fused  quartz  has  received  esses,  the  thickness  and  shape  of 
the  most  study*’  *•  *  mainly  because  the  line  and  the  internal  path  con¬ 
it  has  physical  toughness,  struc-  figuration,  the  ratio  of  main  de- 
tural  isotropy  and  a  low  ultrasonic  layed  signal  to  peak  spurious  sig- 
absorption  coefficient.  nals  remained  unencouraging.  It 

_  ,  _  .  was  necessary,  therefore,  to  reduce 

Fated  Quartz  Used  spreading. 

Research  work  at  carrier  fre-  This  can  be  done  by  two  meth- 
quencies  around  10  me  confirmed  ods.  The  transducer  area  can  be 
the  fact  that  an  acceptably  low  increased,  which  is  inadvisable  be- 
total  insertion  loss  coupled  with  cause  it  decreases  the  bandwidth- 
reasonable  bandwidths  could  be  insertion  loss  ratio,  or  the  carrier 
attained  with  ordinary  fused  quartz,  frequency  can  be  raised,  which  de- 
The  ratio  of  main  delayed  signal  creases  the  radiated  wavelength, 
to  peak  spurious  signals,  however.  Since  for  a  given  Q  the  bandwidth 
was  not  encouraging.  The  refiec-  of  the  transducer  is  proportional 
tion  areas  around  the  peripheries  to  the  center  frequency,  the  latter 
of  many  solids  were  traced  by  method  is  helpful  in  two  ways.  A 
means  of  an  ultrasonic  probe,  and  carrier  frequency  of  40  me  was 
the  propagation  paths  through  the  therefore  chosen.  The  use  of  acous- 
media  were  determined.  From  this  tical  trapping  (absorbing)  mate- 
and  other  work  it  was  concluded  rials  around  the  outer  edges  of  the 
that  the  main  sources  of  spurious  quartz  blank  caused  an  increased 
responses  were  mode  conversion  at  insertion  loss  and  was  regarded  as 
the  reflection  surfaces  and  beam  unsatisfactory, 
spreading.  ^  ,  The  delay  time  is  proportional  to 

_  -  ,  path  length.  Since  a  delay  time  of 

Beam-Spreading  Problem  several  hundred  microseconds  is  de- 
Mode  conversion  was  eliminated  sired,  and  the  velocity  of  propaga- 
by  using  shear  crystals  oriented  tion  is  approximately  3.76  x  10* 
such  that  the  particle  displacement  cm  per  sec  for  transverse  wave 
is  parallel  to  the  quartz-air  bound-  propagation  in  fused  quartz,  a 
ary  reflecting  surface.*  Even  after  total  path  length  of  several  feet  is 
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FIG.  1 — Mathod  of  using  delay  line  as 
msmory.  and  associaisd  test  circuit  em¬ 
ploying  pulse  generator  and  synchro¬ 
scope 
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does  not  deteriorate  the  modulator 
output  to  a  measurable  degree.  The 
gain  can  be  varied  from  30  to  70 
db  by  controlling  the  d-c  voltage 
on  the  screens  of  the  first  five  tubes. 
A  delay-line  insertion  loss  of  60  db 
provides  an  amplifier  signal-to- 
noise  ratio  of  about  60  db. 

A  number  of  memory  units  of 
this  general  type  have  been  built, 
and  several  lines  made  of  General 
Electric  fused  quartz  have  been 
tested.  The  test  results  appear  in 
Table  I. 

The  short  rise  times  which  were 
measured  allow  high  pulse  rates 
to  be  maintained  in  the  memory. 
Figure  2  shows  a  0.1-microsecond 
timing  pulse  followed  by  four  0.1- 
microsecond  pulses  at  a  6.67-mc 
rate  at  the  memory  output;  the 
second  pulse  in  the  train  of  four 
has  been  reduced  to  a  level  of  40 
db  below  the  other  three.  The 
spurious  responses  of  this  line  are 
45  db  down  from  the  main  signal. 
With  such  low  spurious  signals, 
great  dynamic  range  is  possible. 

The  quartz  used  in  these  lines 
does  exhibit,  to  wavelengths  of  vis¬ 
ible  light  in  a  polariscope,  the  usual 
internal  strains  peculiar  to  its 
method  of  manufacture,  and  con-i 
tains  a  number  of  small  bubbles, 
but  these  do  not  contribute  appreci¬ 
ably  to  the  spurious  signal  response. 

Such  internal  strains  and  small 
bubbles  do  refract  the  main  beam 
away  from  the  receiving  trans¬ 
ducer,  and  do  scatter  energy  toward 
the  highly  directive  receiving  aper¬ 
ture  which  arrives  at  a  time  differ¬ 
ent  from  the  main  beam.  At  ultra¬ 
sonic  wavelengths  however,  these 
effects  do  not  appear  to  produce 
spurious  signals  greater  than  60  db 
down  from  the  main  received  signal. 

Performance  Data 

Figure  3  shows  the  same  memory 
output  w'ith  the  synchroscope  gain 
increased  30  db.  The  large  pulses 
are  limiting  severely  in  the  synch¬ 
roscope,  but  the  dynamic  range  can 


be  clearly  seen  since  the  small  sec¬ 
ond  pulse,  now  clearly  visible,  is 
not  masked  by  the  large  pulses  on 
either  side  even  though  they  are 
100  times  greater  in  amplitude. 

In  many  digital  computer  appli¬ 
cations  such  a  large  dynamic  range 
may  not  in  itself  be  necessary. 
However,  availability  of  such  a 
high  bandwidth-insertion  loss  ratio 
along  with  such  low  spurious  re¬ 
sponse  would  permit  storage  rates 
greatly  in  excess  of  the  6.67-mc 
rate  if  overlap  and  reshaping 


FIG.  2 — Tbninq  puU*  (Uil)  ctnd  lour 
0.1-mlcrosocond  pultos  comlnq  out  oi 
momory  output  ot  6.67-mc  rorto,  with  tho 
••cond  of  tho  four  pulooo  docrooood  40 
db  in  input  omplitudo  oo  that  It  lust 
baroly  show* 


FIG.  3 — Same  oituotion  oo  Fig.  2  but 
with  oynchroocopo  gain  boootod  30  db 
■o  that  tho  oocond  of  tho  6.67-mc  pulooo 
ohowo  moro  cloarly:  opurlouo  root>onooo 
of  dolcry  lino  aro  horo  45  db  down 


Table  I — Test  Results  Obtained  with  Fuaed-Quartz  Memory  Units 


Delay 

Length 

Attenuation 

Spurious  Signal 

Mise  Time  or 
Bandwidth 

300  /isec 

57  db 

26  db  down 

0.08  Msec 

400  M-sec 

47  db 

45  db  down 

0.08  M-sec 

400  Msec 

.59  db 

40  db  down 

0.08  M-sec 

400  ysec 

55  db 

35  db  down 

12  me 

(slicing-gating)  techniques  were 
employed  as  in  certain  mercury¬ 
line  applications.' 

Conclusions 

Summarizing,  a  solid  ultrasonic 
delay  line  memory  has  been  devel¬ 
oped  which  is  characterized  by  low 
insertion  loss,  wide  bandwidth  and 
large  dynamic  range.  Relatively 
inexpensive  commercial  quality 
fused  quartz  is  the  propagation 
medium,  and  a  folded  path  configur¬ 
ation  is  used.  A  delayed  pulse  rise 
time  of  appreciably  less  than  0.1 
usec  is  obtained  at  a  total  insertion 
loss  of  approximately  55  db.  Spur¬ 
ious  signals,  shown  to  arise  from 
spreading  of  the  ultrasonic  beam 
and  its  accompanying  side  lobe  dis¬ 
tribution,  are  effectively  controlled 
by  using  shear  crystals  and  operat¬ 
ing  at  a  carrier  frequency  in  the 
40-mc  region;  peak  spurious  ampli¬ 
tude  rejections  of  99  percent  of  the 
main  delayed  signal  are  achieved. 
Such  bandwidth,  insertion  loss  and 
spurious  rejection  values  allow 
pulses  to  be  stored  at  a  greater  than 
a  5-mc  rate  with  40  db  dynamic 
range.  Many  advantages  inherent 
in  the  use  of  a  delay  line  memory 
are  therefore  realized  in  a  small, 
lightweight  and  physically  stable 
structure. 
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Thv  ratron  regulator  controls  drawing-press  motors  to  obtain  rapid  accelerations  and  most 
efficient  operating  cycle.  System  has  increased  production  on  automobile  roofs  by  25  per¬ 
cent  while  cutting  rejection  rate.  Tie-in  to  automatic  assembly  line  is  possible 
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FIG.  1 — Rang*  oi  motor  spoodt  roquired 
during  on*  preM  cycl* 
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FIG.  2 — Tim*  r*qulr*d  lor  Hold  curr*nt 
to  roach  maximum  toIu*.  cunr*  A.  1* 
roducod  by  applying  ovorroltag*,  curr* 
B.  and  cutting  It  oM  wh*n  doilrod  toIu* 
la  roachod 


Automation  and  deeper  drawing 
^requirements  on  automobile 
assembly  lines  have  required  radi¬ 
cal  changes  in  the  design  of  elec¬ 
tric  drives  for  drawing  presses.  As 
drawing  operations,  such  as  form¬ 
ing  automobile  tops  from  sheet 
steel,  become  deeper,  conventional 
press  drives  using  an  a-c  squirrel- 
cage  motor,  flywheel  and  clutch 
soon  reached  the  point  where  fly¬ 
wheels  of  sufficient  energy  storage 
could  not  be  accelerated  rapidly 
from  rest  without  burning  out  the 
rotor  of  the  driving  motor. 

In  drawing  metal,  greater  effort 
is  required  to  start  the  metal  flow¬ 
ing  than  to  continue  the  operation. 
If  initial  drawing  speed  is  too  high, 
the  metal  tears  instead  of  flowing. 
Because  of  this,  the  production  rate 
is  limited  by  die  speed  at  the  initia¬ 
tion  of  actual  drawing. 

Present  drives  employ  adjust¬ 
able-speed  motors.  The  metal  is 
drawn  at  low  speed  and  press  cycle 
time  is  decreased  by  running  at 
high  speed  during  the  remainder  of 
the  cycle.  This  permits  setting  the 
press  speed  to  conform  with  auto¬ 
matic  feed  devices.  Spepds  can  be 
adjusted  to  operate  without  start¬ 
ing  and  stopping  the  press  for  each 
piece.  A  press  operated  in  this 
manner  can  produce  25  percent 
more  pieces  with  reduced  wear  and 
tear,  and  less  demand  on  the  elec¬ 
trical  drive  machinery. 


Adjustable  drive  speed  is  ob¬ 
tained  through  an  adjustable- 
voltage,  direct-current  drive  sys¬ 
tem.  This  system  comprises  a  d-c 
shunt  drive  motor,  supplied  by  an 
a-c  to  d-c  motor-generator  set. 
Speed  is  controlled  by  varying 
motor  armature  voltage  and  field 
current.  Armature  voltage,  in 
turn,  is  controlled  by  varying  gen¬ 
erator  field  current. 

Speed  requirements  on  a  500- 
horsepower  drive  motor  for  a  1,000- 
ton  press  are  shown  in  Fig.  1.  The 
motor  must  accelerate  from  rest 
to  high  speed  in  0.5  second,  deceler¬ 
ate  to  approximately  half-speed  in 
0.3  second,  reaccelerate  to  high 
speed  in  0.3  second,  and  stop  in  0.5 
second. 

Field  Forcing 

To  meet  these  requirements,  the 
generator  and  motor  field  currents 
must  be  changed  in  less  time  than 
is  allotted  for  motor  accelerating. 
With  the  d-c  machines  used,  the 
time  constant  of  the  fields  is  2  to  3 
seconds. 

Field  current  changes  are  ob¬ 
tained  by  using  field  forcing,  as 
illustrated  in  Fig.  2.  The  curves 
show  the  exponential  rise  of  field 
current  for  a  field  having  a  time 
constant  of  2  seconds.  Curve  A  is 
for  an  applied  voltage  which  will 
give  the  required  final  value  of  /,. 
It  takes  approximately  9  seconds  to 
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reach  this  value.  Curve  B  is  for  an 
applied  voltage  of  four  times  the 
final  value.  In  this  case,  the  cur¬ 
rent  still  rises  to  63.2  percent  of  its 
final  value  in  two  seconds,  but 
takes  only  0.6  second  to  reach  I,. 

Field  forcing,  then,  consists  of 
applying  overvoltage  to  the  field 
during  the  time  a  field-current 
change  is  required  and  then  quickly 
removing  the  overvoltage  when  the 
desired  field  current  is  reached. 

The  regulator  .system  should 
apply  as  square  an  applied  voltage 
as  possible  to  the  generator  field. 
Field  forcing  increases  the  gain  of 
the  system  so  that  stability  becomes 
a  problem  and  some  form  of  stab¬ 
ilizing  network  is  required.  The 
time  constant  of  the  regulator  sys¬ 
tem  must  be  small.  With  the  num¬ 
ber  and  magnitude  of  time  con¬ 


stants  involved,  a  regulator  having 
an  appreciable  time  constant  would 
require  a  considerable  amount  of 
antihunt  signal,  thereby  destroy¬ 
ing  the  approximate  square-wave 
response  required.  A  thy ra ton  reg¬ 
ulator  will  meet  these  requirements. 

Since  gain  can  easily  be  obtained 
in  an  electronic  regulator,  compo¬ 
nents  in  the  stabilizing  circuits  be¬ 
come  more  effective  and  thereby 
smaller  in  size.  For  example,  the 
generator  regulator  is  stabilized 
with  0.08-;jif  and  fi-uf  radio-type  ca¬ 
pacitors.  A  nonelectronic  regulator 
would  require  capacitances  of  hun¬ 
dreds  of  microfarads  or  possibly 
antihunt  transformers. 

Another  requirement  of  the  regu¬ 
lator  is  a  fast-acting  limit  circuit 
to  clip  the  initial  motor  accelerat¬ 
ing-current  peak  and  limit  it  at 


the  final  value.  With  a  practically 
square  waveform  of  motor  acceler¬ 
ating  current,  the  maximum  avail¬ 
able  torque  for  accelerating  the 
motor  and  load  inertia  is  obtained. 
A  high-gain,  fast-acting  and  easy- 
to-stabilize  limit  circuit  is  readily 
available  from  an  electronic  regu¬ 
lator.  By  use  of  a  simple  anticipat¬ 
ing  or  lead  network  in  the  limit 
circuit,  the  regulator  prevents 
armature-current  peaks  and  gives 
a  practically  square  waveform  ac¬ 
celerating  current. 

Basie  Circuit 

Figure  3  is  the  basic  circuit  of 
the  drive,  using  one  electronic 
regulator  for  generator  or  motor 
armature  voltage  and  one  for 
motor  field  current.  Control  of 
motor  shunt-field  current  for  par- 
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tial  field-weakening  speed  control 
is  necessary  to  reduce  the  size  of 
the  generator.  Field-weakened 
speeds  are  only  required  for  the 
down  and  up  portion  of  the  press 
cycle. 

The  generator-voltage  regulator 
system  consists  of  a  d-c  reference 
voltage  supply,  the  electronic  regu¬ 
lator  and  a  d-c  control  generator 
which  supplies  excitation  to  the 
generator  field.  The  speed-setting 
potentiometers  adjust  the  d-c  ref¬ 
erence  voltage.  This  voltage  is 
compared  to  a  negative  feedback 
voltage  taken  from  the  generator 
voltage  being  regulated.  The  dif¬ 
ference  voltage  is  applied  to  the 
regulator  input.  The  electronic  reg¬ 
ulator  supplies  excitation  to  the 
control-generator  field  which  ex¬ 
cites  the  main  generator  to  equalize 
the  feedback  and  reference  volt¬ 
age. 

An  anticipating  or  lead  network 
consisting  of  resistors  and 

capacitor  C,  stabilizes  the  generator 
voltage-regulator  system.  This  net¬ 
work  gives  a  feedback  signal  pro¬ 
portional  to  armature  voltage  plus 
the  rate  of  change  of  armature  volt¬ 
ages. 

Use  of  field  forcing  makes 
the  main-generator  field  a  low- 
voltage,  high-current  field  and  in¬ 
creases  current  requirements  be¬ 
yond  the  practical  range  of  the 
electronic  regulator.  A  control 
generator  or  exciter  is  used  to  sup¬ 
ply  field  current.  Since  field  forc¬ 
ing  is  required  on  both  accelera¬ 
tion  and  deceleration,  the  output  of 
the  control  generator  must  be  re¬ 
versible.  This  is  obtained  by  add¬ 
ing  to  the  control  generator  a  bias 
field  which  gives  full  output  volt¬ 
age  when  the  electronic  regulator 


CAM-OPCRATEO 

SUXiTCmES 


RECUL4TE0  UP 
VOLTAGE 


SPEED  control 

potentiometers 


N02  control 
-GEN 


PRESS 

MOTOR 


NOI  CONTROL 


RETERENCE 


signal 

INPyT 


MOTOR 

eielo 
Current  [ 
regulator' 


iJfNERATOrt 

APMATUSf 

VOLTAGE 

pEGULaTC* 


•fEOBAC? 


TO  EXCITER 


CURRENT  limit  I  100 
Signal- — ..  r,v— 


•FEEDBACK 

Signal 


FIG.  3 — Draw-prMB  drive  use*  two  regulator  unite  to  control  generator  armature 
voltage  and  motor  field  current.  Cam-operated  switches  select  proper  reference 
voltage  for  different  portions  of  press  cycle 


is  completely  off.  When  the  elec-  the  regulator  reference  voltage  to 
tronic  regulator  is  full  on,  the  con-  call  for  weak-field  speeds  during  the 
trol  field  completely  nullifies  the  down  and  up  stroke  of  the  die. 
bias  field  and  gives  full  output  of  The  armature  loop  circuit  is  con- 
the  generator  of  opposite  polarity  nected  in  solid,  eliminating  a  main- 
than  with  bias  field  alone.  line  contactor  which  would  have  a 

The  signal  for  the  current-limit  severe  duty  cycle.  When  stopped, 
circuit  is  obtained  across  and  the  main  generator  residual  volt- 
inductance  L.  This  signal  voltage  age  must  be  reduced  to  practically 
is  an  anticipating  signal  propor-  zero  to  prevent  motor  creep.  In 
tional  to  armature  current  plus  rate  standby,  contactor  S,  connects  the 
of  change  of  armature  current.  generator  field  across  the  generator 
. .  ~  .  armature  so  that  it  cannot  build 

Motor  Field  Regulation  ^  self-excited  machine. 

In  the  motor  field  regulating  sys-  When  stopped,  another  normally- 
tem,  negative  feedback  voltage  is  closed  contact  on  S,  picks  up  a 
proportional  to  field  current,  there-  negative  feedback  signal  from  the 
by  regulating  it  and  minimizing  No.  1  control  generator.  The  ref- 
speed  changes  due  to  field  heating,  erence  voltage  at  this  time  is  prac- 
The  regulator  is  similar  to  the  tically  zero  so  that  the  regulator 
generator  voltage  regulator  but  maintains  the  No.  1  control-genera- 
supplies  its  own  reference  voltage,  tor  voltage  at  about  zero. 

Field  forcing  is  employed  to  over¬ 
come  the  time  constant  of  the  motor 
field ;  a  control  generator  similar  to 
No.  1  is  used. 

Cam-operated  relay  S,  modifies 


Electronic  Regulator 

The  circuit  of  the  electronic  reg¬ 
ulators  is  shown  in  Fig.  4.  The  reg¬ 
ulator  consists  of  two-stage  d-c 


FIG.  4 — Generator  armature  Toltaqe  regulator  obtain*  reference  Toltaqe*  from 
external  regulated  source.  Motor  field  current  control  U  similar  but  obtains  refer¬ 
ence  Toltage  Intemcdly 


amplifier  and  thyratron  rec¬ 
tifier  combination,  Input  to 

the  regulator  is  applied  to  V,  grid. 

Thyratron  V’’.  is  controlled  by  a-c 
rider,  d-c  bias  grid  control,  so 
that  the  voltage  across  R,  is  a  posi¬ 
tive  bias  tending  to  increase  the 
thyratron-rectifier  output  while 
fixed  negative  bias  across  /?.  tends 
to  turn  off  the  thyratron. 

The  a-c  grid  rider,  90  degrees 
lagging  the  thyratron  anode  volt¬ 
age,  is  obtained  from  transformer 
T,  through  C,  and  R,.  Thyratron 
V,  and  diode  V,  comprise  a  half¬ 
wave  rectifier  with  back  rectifier 
circuit  which  can  be  used  with 
highly  inductive  loads.  The  self-in¬ 
duced  voltage  in  the  load  inductance 
makes  the  diode  conduct  during  the 
half -cycle  that  the  thyratron  is  not 
supplying  current  to  the  load.  Such 
a  circuit  has  the  advantage  of 
using  only  one  thyratron  and  mak¬ 
ing  the  load  appear  resistive,  so 
that  a  practically  linear  d-c  grid- 
control  voltage  versus  output  volt¬ 


age  characteristic  is  obtained. 

Approximately  0.025  volt  change 
across  the  signal-input  terminals  is 
sufficient  to  obtain  a  0  to  250-volt 
output  change.  Thus,  the  regu¬ 
lator  has  a  voltage  gain  of  approxi¬ 
mately  10,000  to  1,  sufficient  for 
practically  any  industrial  applica¬ 
tion.  With  such  a  large  gain  the 
regulator  requires  a  stabilizing  or 
antihunt  circuit  to  prevent  flicker¬ 
ing  or  definite  instability.  This  is 
obtained  by  C„  R„  R^,  and  the 
antihunt  potentiometer.  This  cir¬ 
cuit  provides  a  negative  feedback 
signal  from  F,  to  the  input  of  V, 
proportional  to  the  gate  of  change 
of  the  voltage  output  of  The 
amount  of  the  negative  feedback 
to  the  grid  of  V,  is  adjusted  by  the 
antihunt  potentiometer. 

Regulator  Limit  Circuit 

The  limit  circuit  of  the  regulator 
is  a  simple  and  effective  circuit  con¬ 
sisting  of  diodes,  biased  so  that 
they  normally  do  not  conduct.  Bias 


voltage  is  obtained  across  Ru  and 
R,  which  are  the  load  resistors  for 
a  conventional  selenium  rectifier, 
not  shown.  The  limit  signal  volt¬ 
age  is  applied  across  the  limit  ad¬ 
just  potentiometer  and  R„  and  is 
added  in  series  with  the  diodes  and 
their  bias  voltages;  this  circuit 
shunts  grid  and  cathode  of  V,. 

When  the  limit  signal  reaches 
a  magnitude  that  overcomes  either 
bias,  then  one  of  the  diodes  con¬ 
ducts  and  applies  the  limit  signal 
voltage  to  the  grid  of  F,.  The  limit 
voltage  overrides  the  signal  volt¬ 
age  due  to  the  low  shunt  impedance 
of  the  limit  circuit. 

Polarity  of  the  limit  signal  deter¬ 
mines  which  diode  conducts,  turn¬ 
ing  the  regulator  off  or  on  as  re¬ 
quired  to  limit  the  accelerating  or 
regenerative  motor  armature  cur¬ 
rents,  respectively. 

Figure  5  is  a  speed  oscillogram 
for  the  500-hp  drive.  The  oscillo¬ 
gram,  as  determined  by  tachometer 
commutator  ripple,  shows  that  the 
motor,  starting  from  rest,  attains 
a  speed  of  700  rpm  in  less  than  3 
revolutions  of  the  shaft,  or  approxi¬ 
mately  0.5  second. 

Through  the  use  of  electronic 
control,  a  simple  control  circuit  has 
been  achieved  requiring  only  five 
relays.  All  are  small  industrial-type, 
not  required  to  break  circuits 
carrying  larger  currents. 

Five  drives  of  the  type  described 
have  been  constructed.  They  have 
been  in  use  for  over  a  year  with 
high  production  rates,  less  scrap 
and  longer  die  life. 

A  similar  drive  has  been  applied 
to  feeders  and  conveyors  in  a  press 
line,  tending  toward  complete  auto¬ 
mation  of  the  whole  production 
process. 


Spssd  can  b*  chongsd  from  ssro  to  700  rpm  In  loss  than  thres  shaft  rsTolutfons 
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Coneliad  Switcher 


By  N.  J.  THOMPSON 

H’itcoMin  State  Broadcasting  Service 
Madison,  Wieconein 


Relay  Operation 


power.  Thus  the  start  circuit  is 
made  a  break  relay,  connecting 
power  to  the  timer  when  restored. 
The  coil  of  relay  A',  is  supplied  with 
battery  and  returns  through  the 
CONELRAD  In  jack  and  through  one 
of  a  pair  of  resistors  that  bridge 
the  CoNELRAD  In  circuit,  to  ground. 
If  a  make  circuit  on  the  jack  were 
available,  insertion  of  a  plug  could 
then  be  made  to  start  the  timer 
directly. 

The  isolation  section,  designed  to 
provide  protection  against  a  short 
on  any  line  at  minimum  cost  and 
complexity,  comprises  series  re¬ 
sistors  in  each  arm  of  each  output 
of  the  switching  circuit.  With  the 
50-ohm  values  (100  ohms  for  the 
combination)  and  with  a  500-ohm 
source,  level  on  one  circuit  drops 
less  than  14  db  when  there  is  a 
short  on  the  circuit  with  which  it  is 
paired.  This  loss  can  be  made  up 
at  the  receiving  end  until  the  short 
is  cleared. 


Operation  of  the  timer  depends 
upon  relays  and  storage  properties 
of  capacitors.  Grounding  the  start 
lead  through  the  top  contact  of  A, 
prepares  a  circuit  to  the  open  con¬ 
tacts  of  Kt  and  K,.  It  completes  a 
circuit  from  battery,  the  coil  of  A, 
and  the  50-ohm  spark  suppressor 
through  the  break  contacts  on  A, 
to  ground. 

After  a  short  charging  delay.  A, 
operates,  completing  the  circuit  to 
A,.  When  relay  A,  operates,  it  com¬ 
pletes  the  circuit  to  A„  and  trans¬ 
fers  audio  from  lines  X  to  Y. 

Operation  of  A,  breaks  the  cir¬ 
cuit  to  relay  A„  which  remains 
closed  for  16  to  20  seconds  owing 
to  the  large  shunt  capacitance  con¬ 
nected  across  its  coil;  then  A,  re¬ 
stores,  breaking  the  circuit  to  A,. 
De-energizing  this  relay  shifts  the 


Tlm«-d*lay  awllchar  tronafara  audio  program  ond  control  tone  from  one  aet  of 
tinea  to  other  every  30  aeconda.  Large  capacitora  acroaa  relay  coila  provide  delay 


Equipment  designed  to  fulfill 
existing  Conelrad  (Control  of 
Electromagnetic  Radiation)  re¬ 
quirements  for  operation  of  stand¬ 
ard  broadcast  transmitters  in  the 
sequential  mode  may  vary  in  com¬ 
plexity.  The  simple  device  to  be 
described  receives  program  audio 
from  any  source,  at  slightly  above 
transmission  levels ;  superimposes 
20-cycle  continuous  tone  at  a  level 

Satlafactory  for  two  stationa.  the 
RWltcher  deacribed  la  now  undenrolnv 
modlflcatlona  for  four-atatlon  control, 
ualnir  additional  rirrulta — The  Edltora 


between  10  and  20  db  below  pro¬ 
gram  level;  switches  the  combined 
program  alternately  between  two 
transmitter  groups;  and  isolates 
two  transmitter  lines  from  each 
other  within  each  group. 

Control  Switching  * 

The  starting  impulse  can  be  a 
simple  toggle  switch. 

Space  is  at  a  premium  for 
switches,  although  facilities  on  the 
jack  field  used  to  connect  the  unit 
are  ample,  as  is  the  supply  of  28-v 


Ton*  g«n«rator  producM  fUtarod  20-cps  lone  to  operate  transmlKer  control  circulU 
at  program  llnei  ore  twitched.  Batlc  unit  It  telephone  ringing  vibrator 


I5S 
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for  Sequential  Mode 


Time-delay  relay  circuits  establish  timing  interval  of  approximately  30  seconds  during 
which  program  and  control  lines  are  switched  between  two  pairs  of  broadcast  transmit¬ 
ters.  Tone  control  signal  on  program  operates  transmitter  carrier 


FIG.  1 — Compute  circuit  diagram  oi  tho  •witchor  with  ton*  qonorator.  roloy  time- 
dolof  unit  and  output-lino  isolating  rosislors 


audio  connections  from  lines  Y  to 
X.  With  opening  of  the  right-hand 
contact,  the  circuit  to  opens. 
Relay  Kt  remains  closed  for  15  to 
20  seconds  because  of  the  large 
shunt  capacitor  across  its  coil,  and 
then  Ki  restores,  its  contacts  recom¬ 
pleting  the  circuit  to  Kt.  The  cycle 
then  repeats. 

Only  one  contact  is  used  on  relays 
Kt  and  Kt,  the  coils  of  which  have 
the  heavy  shunt  capacitance  and  do 
the  actual  timing.  To  obtain  the 
requisite  delays  with  the  2,500-ohm 
coils  at  hand  and  to  avoid 
undue  capacitor  ^  bulk,  relays  K, 
and  Kt  are  operated  with  all  un¬ 
used  contacts  bent  free.  Sub¬ 
normal  contact  pressures  are  em¬ 
ployed  on  the  springs  of  the  con¬ 
tacts  in  use.  This  arrangement 
necessitates  an  extra  relay  K,  to  do 
the  actual  audio  switching.  Relays 
K,  and  Kt  even  with  reduced  spring 
tension  operate  dependably  to  the 
extent  that  their  closing  has  been 
predicted  within  a  second  for, 
periods  up  to  five  minutes. 

Accuracy  of  timing  is  not  desir¬ 
able  for  Conelrad  purposes.  How¬ 
ever,  it  was  felt  that  the  principal 
requirement  was  that  of  divorcing 
the  time  segments  from  the  regu¬ 
larity  of  a  synchronous  clock  motor, 
or  from  exact  multiples  of  seconds 
that  might  be  chosen  in  another 
sequential  group  within  the  coun¬ 
try.  The  actual  time  interval  in 
use  at  present  approximates  30 
seconds  each  way,  made  long  to 
save  wear  on  transmitter  compo¬ 
nents.  The  two  halves  of  the  time 
interval  are  not  the  same,  being 
dependent  on  spring  tension  of  re¬ 
lays  K,  and  Kt. 

The  20-cp8  tone  generator  for 
which  the  circuit  diagram  appears 
across  the  top  of  Fig.  1  intercon¬ 
nects  with  the  timer  and  switcher 
unit.  This  is  used  in  the  studio  at 


the  control  point  to  activate  control 
relays  located  at  the  transmitters. 

The  purpose  of  the  tone  is  to 
assure  cyclic  operation  of  the  trans¬ 
mitters  involved  during  periods 
when  no  audio  information  is  being 
transmitted.  These  periods  might 
be  rather  frequent  under  actual 
emergency  conditions.  In  the  ab¬ 
sence  of  the  20-cps  tone,  neither 
transmitter  of  a  pair  would  be 
operative  if  program  were  stopped. 
Listeners  would  hear  a  jumble  of 
distant  stations,  and  would  be  un¬ 
certain  whether  failure  of  the  car¬ 
rier  was  deliberate  or  caused  by 
actual  damage.  They  might  tune 
the  band,  searching  for  the  carrier 
and  thus  he  unavaihible  when  in¬ 
formation  was  transmitted. 

Some  transmitters  filter  the  20 
cps  out  of  the  transmitted  program, 
although  poor  low-frequency  re¬ 
sponse  may  make  this  unnecessary. 
Some  transmitter-relay  units  filter 
the  program  out  and  operate  from 


20-cps  triggering  signals  only. 
Some  operate  on  either  20-cps  or 
speech,  the  latter  procedure  being 
preferable  because  it  is  independent 
of  failure  of  the  20-cp8  generator. 

The  telephone-type  ringing  gen¬ 
erator  produces  20-cp8  at  about  90 
V  a-c.  Any  telephone  bell  ringing 
source  could  be  used.  This  one  is 
part  of  a  Signal  Corps  lOlB  voice- 
frequency  ringer.  The  filter  sec¬ 
tions,  designed  to  the  telephone- 
type  components  at  hand,  reduce 
harmonic  content  to  6  percent  and 
voltage  to  some  10  db  below 
program  level  when  bridged  across 
the  600-ohm  line  and  its  two  600- 
ohm  loads  in  parallel.  .  Thus  the 
harmonic '  content  is  about  36  db 
below  program  level. 

The  units,  designed  and  built  by 
the  author  and  J.  D.  Kingsley  of 
the  Madison  staff  of  the  Wisconsin 
State  Broadcasting  Service,  have 
been  giving  entirely  satisfactory 
.service  since  their  installation. 
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Mechanized  Pioduction 
of  Electronic  Equipment 


A  submarine  detector  is  first  electronic  unit  to  go  into  pilot-plant  production  using  the 
modular  wafer  design  and  the  automatic  silver-painting,  tinning.  dip-8ohh*ring  and  testing 
machines  developed  hy  the  National  Bureau  of  Standards 
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Proceaa  Technology  Section,  fllcctronics 
Hi  vision 
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Wcdarm,  modul**,  in«chaiiii*<l  production  lino  and  (ert  riqht)  tho  ilnal  oubmarlno 
doloctor  unit.  Numbors  on  diaqrom  corroopond  to  numbors  shown  on  photos  obovo 


Sponsored  by  the  Navy  Bureau 
of  Aeronautics,  the  National 
Bureau  of  Standards  began  a  study 
in  1950  to  ascertain  the  feasibility 
of  mechanizing  the  construction  of 
electronic  equipment.  This  has  re¬ 
sulted  in  development  of  a  machine 
line  capable  of  building  practically 
any  type  of  electronic  equipment, 
with  complete  versatility  in  con¬ 
verting  from  one  equipment  to 
another.  Several  types  of  military 
electronic  equipment,  including  a 
submarine  detection  device,  have 
already  been  redesigned  for  mech- 
'  anized  production  and  a  pilot  plant 
has  been  set  up  (Electronics,  p5, 
Oct.  1953). 

The  input  to  the  mechanized  line 
consists  largely  of  raw  or  semi- 


processed  materials,  which  allevi¬ 
ates  the  necessity  of  obtaining  com¬ 
pleted  components  from  many 
sources.  Such  a  self-contained  sys¬ 
tem  has  definite  military  signifi¬ 
cance,  since  from  a  dormant  state  it 
can  be  almost  immediately  placed  in 
operation  to  produce  essential  elec¬ 
tronic  equipment. 

Basic  Clements 

To  facilitate  mechanical  handling 
of  all  components  with  minimum 
machinery,  a  steatite  wafer  I  inch 
square  by^^  inch  thick  is  employed 
as  the  basic  modular  unit  on  which 
components  are  machine-printed  or 
mounted  over  printed  wiring.  Six 
of  these  wafers  are  automatically 
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PATTERN  PAINTER  orient*  molded  ceiomlc  wafer*  and  opplle* 
required  pattern  of  ellrer  paint  to  both  *ide*  of  the  *ix  different 
wafer*  that  are  to  make  up  a  module.  At  left  i*  input  to  machine. 


■howing  *ome  of  the  *ix  vibratory  work  feeder*  that  *en«e  the 
poeition  of  orienting  notch  end  tip  over  any  wafers  that  are 
upside-down.  At  right  I*  output  end,  showing  silk-screening. 


nelected,  stacked  and  then  joined 
mechanically  and  electrically  by 
machine-soldered  riser  wires,  to 
form  a  standard  module  which  gen¬ 
erally  has  a  tube  socket  on  the  top 
wafer. 

Any  number  of  these  modules 
can  be  mounted  manually  on  plates 
having  etched  wiring,  to  provide 
the  desired  plate  assembly  for  any 
specific  application.  The  riser  wires 
extend  through  the  top  and  bottom 
wafers  to  serve  as  terminals  which 
fit  into  punched  holes  in  the  etched 
wiring  of  the  plates. 

Ceramic  capacitors,  NBS  tape  re¬ 
sistors,  tube  sockets  and  terminals 
are  compatible  with  this  system  of 
construction  and  can  be  produced 
by  automation  from  basic  bulk  ma¬ 
terials.  Capacitor  values  are  varied 
by  changing  the  dielectric  constant 
and/or  electrode  area  on  the  stand¬ 
ard  size  of  wafer.  Tube  socket 
bodies  are  molded  from  the  same 
steatite  material  as  the  wafers,  and 
tube  pin  connectors  for  the  socket 
body  are  formed  from  beryllium 
copper  strip. 

Specialized  components,  occur¬ 


ring  less  frequently,  can  also  be 
handled.  For  example,  the  bottom 
wafer  is  molded  with  a  center  hole 
when  a  potentiometer  is  required. 
The  i-inch-thick  miniaturized  po¬ 
tentiometer  is  mounted  on  the  top 
surface  of  the  wafer,  with  the  shaft 
going  down  through  the  hole. 

Precision  resistors  are  made  by 
evaporating  and  adjusting  a  nickel- 
chrome  alloy  on  a  specially  prepared 
wafer  surface.  Spiral  and  toroidal 
inductors  are  mounted  on  the  waf¬ 
ers.  A  dielectric  film  and  associated 
strips  of  foil  are  folded  in  a  square 
configuration  to  form  a  high-value 
capacitor  compatible  with  the  mod¬ 
ular  construction  system. 

Production  System 

Central  wafers  of  the  module  are 
sometimes  removed  to  accommodate 
installation  of  larger  components, 
or  one  component  can  occupy  the 
entire  space  of  the  module.  In  all 
cases,  the  specialized  components 
require  initial  hand  work,  but  can 
be  fed  into  the  automatic  line  at  an 
advanced  position  for  completion  of 
assembly  and  testing. 


The  entire  production  facility  oc¬ 
cupies  approximately  10,000  square 
feet,  with  one-half  of  this  area  be¬ 
ing  allocated  to  the  mechanized 
assembly  line  and  the  remainder  to 
supplementary  facilities  for  pro¬ 
ducing  the  ceramic  wafers  and 
sockets,  tape  resistors  and  etched- 
circuit  interconnecting  plates. 

A  standard  punched  control  card 
must  also  be  prepared  beforehand 
for  each  wafer.  The  cards  serve 
the  following  functions: 

(n)  Inform  operators  of  the  Initiating 
time. 

(b)  Inform  operators  of  exact  quantity 
to  initiate. 

(c)  Accompany  parts  transfer  box. 
Identlfylnsr  the  wafer  batch  as  It 
is  processed  through  the  line. 

(d)  Provide  machine  setup  Information. 

(e)  Upon  Insertion  In  a  tester,  complete 
the  tester  circuitry  to  pa.ss  only 
correctly  procep.-^ed  wafers  Identi¬ 
fied  by  the  card. 

(f)  Provide  sp.Tce  to  record  yield  In¬ 
formation  kt  each  automatic  testing 
station. 

fg)  Provide  space  to  record  each  proc¬ 
essing  date  and  time,  with  opera¬ 
tor’s  Initials  confirming  completion 
of  each  process. 

After  all  wafers  of  a  module  c(m- 
verge  in  the  module  assembly,  their 
cards  are  filed  as  a  permanent  pro¬ 
duction  report.  Another  punched 
card  accompanies  the  batch  of 
modules  to  the  plate  assembly.  This 
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card  sets  up  a  module  tester  and 
serves  to  record  final  production 

data. 

Wafer  Orientation 

To  obtain  wafer  orientation  in 
the  machines,  an  identification 
notch  is  molded  in  an  asymmetrical 
position  on  each  wafer.  Feeding 
and  orienting  is  achieved  with  a 
vibratory  orienting  feeder  perform¬ 
ing  in  conjunction  with  a  standard 
chute,  escapement  and  photoelectric 
level  control.  As  many  as  3,000 
wafers  may  be  poured  into  the 
feeder  bowl  at  one  time.  The  oscil¬ 
latory  motion  forces  the  wafers  to 
rotate  and  simultaneously  move  up 
the  spiral  track  of  the  bowl  to  in¬ 
dexing  .segments  placed  around  the 
top  rim.  Directly  under  the  index¬ 
ing  segments  is  a  collecting  ring 
into  which  fall  the  correctly  ori¬ 
ented  wafers. 

If  the  wafer  orientation  notch  is 
directly  over  a  projecting  pin  at  the 
first  indexing  .station,  the  wafer 
drops;  if  not,  the  wafer  goes  past 
and  is  rotated  90  degrees  as  it 
walks  over  a  ledge  to  the  next  in¬ 
dexing  segment.  Since  the  wafers 
may  lie  flat  in  a  guided  track  in 
eight  possible  positions,  eight  in¬ 
dexing  segments  are  provided.  A 
wafer  that  fails  to  go  through  the 
first  four  indexing  segments  is 
tumbled  laterally  to  turn  over  as 
it  travels  to  the  fifth  indexing  seg¬ 
ment,  after  which  it  gets  four  more 
chances  to  drop.  When  a  backlog 
of  about  ten  wafers  has  stacked 
into  the  inclined  output  chute,  a 
phototube  senses  the  level  and  in¬ 
terrupts  the  feeder  motion  to  main¬ 
tain  the  level. 

Wafer  Notch  Painting 

Wafer  notch  painting  is  the  first 
metallizing  operation.  The  wafers 
come  down  the  chute  from  the 
vibratory  feeder  to  a  rotary  loading 
device  which  places  them  on  chain- 
driven  fixtures.  These  lower  the 
wafers  through  four  sets  of  three 
cork  notch-painting  wheels,  one  on 
each  side  of  the  wafer  passage. 
Constant-level  paint  reservoirs  sup¬ 
ply  the  silver  paint  at  the  bottom  of 
each  set  of  •wheels.  The  peripheral 
velocity  of  the  wheels  and  the  down- 
travel  velocity  of  the  wafers  are  the 
game,  hence  there  is  no  scraping  of 
wheels  in  notches.  The  painted 


wafers  fall  to  a  belt  which  conveys 
them  to  a  heated  zone.  This  dries 
the  paint  sufficiently  to  prevent 
smearing  during  handling. 

Redesign  for  mechanized  produc¬ 
tion  is  done  on  a  modular  work 
sheet.  This  has  top  and  bottom 
outlines  of  six  wafers,  with  appro¬ 
priate  numbering  to  identify  each 
notch  in  the  wafer,  each  riser  wire, 
and  the  electronic  component  that 
is  to  be  placed  on  the  wafer.  The 
conventional  wiring  diagram  for  a 
stage  is  translated  to  modular  de¬ 
sign  by  marking  the  position  of 
each  component  on  its  wafer  and 
indicating  how  the  circuits  between 
wafers  are  to  be  connected. 

Wafer  Pattern  Printing 

The  next  operation  is  performed 
by  the  wafer  pattern  printing  ma¬ 
chine,  which  applies  the  appropriate 
conductive  patterns  to  both  sides 
of  the  wafers.  The  165-mesh  stain¬ 
less  steel  printing  screens  can  ac¬ 
commodate  circuit  patterns  for  as 
many  as  six  wafers. 

The  scrambled  wafers  from  the 
notch-painting  oven  are  manually 
loaded  in  batches  into  six  more  vi¬ 
bratory  orienting  feeders,  each  of 
which  feeds  oriented  wafers  to  me¬ 
chanically  controlled  escapements 
that  drop  the  wafers  on  a  chain- 
driven  channel  chute.  Upon  ad¬ 
vancing  to  the  printer  head  the 
wafers  are  elevated  to  a  position  di¬ 
rectly  under  the  patterned  screen. 
At  this  instant  a  squeegee  drives 
across  the  screen  surface,  forcing 
silver  paint  through  the  screen  pat¬ 
tern  onto  the  wafer  surfaces.  A 
conveyor  then  carries  the  wafers 
to  a  heated  drying  zone  and  inverts 
them  prior  to  their  entry  into  a 
second  printing  station.  After  a 
second  drying  the  wafers  are  re¬ 
leased  onto  a  conveyor  belt  which 
passes  them  through  a  1,850F  elec¬ 
tric  furnace  which  fires  and  fuses 
the  silver  paint  to  the  ceramic. 
Time  for  passage  through  the  12- 
foot-long  furnace  is  45  minutes. 

A  partitioned  guide  at  the  end 
of  the  furnace  distributes  the  six 
lines  of  wafers  to  six  transfer 
boxes.  Each  box  in  turn  is  carried 
to  the  wafer  pattern  tester  and 
dumped  into  its  vibratory  feeder, 
after  which  the  punched  control 
card  for  the  batch  is  inserted  in  the 
tester.  The  punched  card  places  a 


relay  in  series  with  each  wafer  in¬ 
terconnection,  then  connects  the 
contacts  of  these  relays  in  aeries.  A 
correct  wafer  pattern  is  denoted  by 
a  completed  circuit  through  the  re¬ 
lay  contacts.  The  test  head,  in  its 
energized  position,  contacts  the  ten 
possible  surface  electrodes  in  addi¬ 
tion  to  the  twelve  notches. 

If  wafers  fail  the  check,  they  are 
dropped  into  a  reject  compartment. 
Acceptable  wafers  are  released 
through  a  chute  to  the  identified- 
wafer  transfer  box.  When  a  pre¬ 
determined  consecutive  reject  count 
occurs,  the  tester  automatically 
ceases  operation  and  visually  sig¬ 
nals  the  operator  while  identifying 
its  specific  difficulty. 

Capacitor  Printer 

Capacitor  patterns  are  printed 
simultaneously  on  both  sides  of 
molded  titanate  dielectrics  in 
another  machine,  as  the  first  step 
in  producing  ceramic  capacitors 
that  are  subsequently  soldered  di¬ 
rectly  to  the  tinned  surfaces  of  the 
standard  ceramic  supporting  waf¬ 
ers.  Each  pattern  has  a  central 
electrode  area  and  four  spots  that 
fall  on  the  rounded  corners  of  the 
titanate  ceramic  body.  One  of  the 
faces  of  the  dielectric  piece  is  also 
provided  with  a  bar  that  connects 
two  diagonally  opposite  corners. 
When  the  capacitor  is  later  assem¬ 
bled,  this  bar  serves  to  connect  the 
top  electrode  over  the  rounded 
corner  and  down  to  the  surface  of 
the  standard  wafer. 

A  .small  vibratory  feeder  dis¬ 
charges  titanate  bodies  into  a 
loaded  chute.  Spring-loaded  fingers 
mounted  radially  on  a  wheel  pick 
.up  the  bodies  and  index  them  at  the 
printing  position.  Here  two  rotat¬ 
ing  squeegees  force  silver  paint 
through  their  respective  screen  pat¬ 
terns.  A  photoelectric  monitor  dis¬ 
continues  the  printing  operation  if 
there  is  no  piece  in  the  holding 
fingers.  Following  printing,  the 
capacitor  is  indexed  through  a 
heated  paint-drying  zone  prior  to 
removal  from  the  wheel,  then  fired 
in  much  the  same  way  as  for 
wafers. 

The  capacitor  dielectric  tester 
first  checks  all  silvered  surfaces  for 
continuity.  The  capacitor  is  then 
automatically  released  and  falls  be¬ 
tween  the  contacts  of  a  precision 


ELECTRONICS  — Oecemfcer,  ?953 


163 


1-kc  comparison  bridge.  The  out¬ 
put  of  the  bridge  controls  three  in- 
:spection  circuits  for  accepting  good 
capacitors  and  rejecting  those 
which  are  above  or  below  the  speci¬ 
fied  tolerance  limits. 

Capacitor  Tinner 

Wafers  for  capacitors  are  given 
a  thin  coating  of  lead-tin  solder 
with  one-percent  silver  on  their 
metallized  areas  by  the  wafer  sur¬ 
face  tinner.  The  wafers  are  fed 
into  the  tinner  by  a  vibratory 
feeder.  At  the  loading  station  they 
are  clamped  in  holding  fingers 
which  are  mounted  around  the*  peri¬ 
phery  of  a  wheel  rotating  about  a 
vertical  axis.  As  the  wheel  is 
rotated,  camming  surfaces  cause 
the  parts  to  be  lowered  into  baths 
which  progressively  flux,  solder  and 
wash  each  part. 


capacitor  assemblies  under  the 
value  and  breakdown  test  positions. 
Four  fingers  elevate  through  the 
table,  clamping  the  wafer  by  its 
corners  to  insert  and  withdraw  the 
capacitor  assemblies  from  the  test 
position.  Testing  contact  is  pro¬ 
vided  by  twelve  spring  fingers  con¬ 
tacting  the  solder-filled  notches. 

Between  tests,  while  the  assem¬ 
blies  are  being  transported  and  in¬ 
serted,  each  tester  automatically 
checks  itself.  Should  it  fail  the 
self-test,  it  automatically  ceases 
operation  and  alerts  the  operator. 
It  also  ceases  operation  upon  at¬ 
tainment  of  a  preset  consecutive  or 
cumulative  reject  count.  Rejected 
and  accepted  yield  figures  are  auto¬ 
matically  tabulated  by  counters. 
The  accepted  wafer  is  now  ready  to 
be  assembled  into  a  module. 

Resistor  Production 


CAPACITOR  PRINTER  appIlM  ■Utci 
paint  to  both  sidM  of  tltanoto  dtoloctiic 
plocM.  Blank  waior*  com*  down  chut* 
at  loft  from  Tibratory  ioodor 

backing.  A  feeder  distributes  the 
wafers  to  ten  gated  channels.  Cam- 
operated  lever  arms  sequentially 
open  each  gate  and  permit  single 
wafers  to  drop  down  between  the 
turns  of  spiral  coils  woven  into  a 
metallic  belt.  The  belt  then  con¬ 
veys  the  rows  of  resistor  wafers 
through  the  curing  oven.  Four 
hours  later,  the  wafers  have  com¬ 
pleted  the  curing  cycle  and  fall  off 
the  conveyor  belt  into  a  container. 

After  notch  tinning,  the  resistor 
assembly  tester  provides  final  in¬ 
spection.  The  bridge-type  instru¬ 
ment  is  mechanically  and  electric¬ 
ally  identical  to  the  capacitor  value 
tester. 

Tube  Socket  Production 

The  ceramic  facility  has  previ¬ 
ously  prepared  7-pin  or  9-pin  min¬ 
iature  tube  socket  bodies.  Tube 
pin  connectors  have  been  formed 
from  beryllium  copper  ribbon  in  an 
eleven-stage  progressive  die.  A 
short  narrow  segment  is  left  be¬ 
tween  the  connectors  to  permit 
winding  them  on  a  reel.  While  on 
the  reel,  the  connectors  are  electro¬ 
plated  with  silver.  The  reel,  socket 
bodies,  tube  socket  wafers  and  eye¬ 
lets  to  connect  the  socket  to  the 
wafer  are  all  brought  together  at 
the  tube  socket  assembler. 

A  vibratory  feeder  loads  the 
socket  bodies  in  an  oriented  posi- 


Capacitor  Assembler 

In  the  capacitor  assembler,  ori¬ 
ented  wafers  and  capacitors  slide 
through  chutes  which  load  them  on 
chain-driven  holders.  These  insu¬ 
lated  holders  clamp  the  surfaces 
together  while  carrying  the  pack¬ 
age  through  two  stages  of  induction 
heating  in  which  all  contacting 
tinned  surfaces  are  mechanically 
and  electrically  bonded.  An  unload¬ 
ing  station  is  sufficiently  displaced 
from  the  heating  station  to  permit 
solidification  of  the  molten  solder. 

Notch  Tinner 

Additional  solder  is  added  to  the 
twelve  peripheral  notches  of  the 
wafers,  to  facilitate  their  assembly 
into  modules,  by  the  capacitor  notch 
tinner.  A  vibratory  feeder  loads* 
the  capacitor  assemblies  into  clamp¬ 
ing  fixtures,  which  elevate  and 
descend  as  they  are  carried  by  an 
indexing  support.  In  four  stages, 
the  assemblies  are  sequentially  im¬ 
mersed  in  flux  and  solder,  each  time 
only  immersing  the  bottom  three 
notches.  A  fixed  indexing  pin 
causes  each  assembly  to  rotate  90 
deg  about  its  clamping  axis  be¬ 
tween  successive  solder-dipping 
operations. 

A  capacitor  value  and  breakdown 
test  completes  the  capacitor  assem¬ 
bly  operation.  This  tester  employs 
a  rotary  table  which  indexes  the 


The  resistor  tape  applicator  auto¬ 
matically  applies  resistor  tape  to 
both  sides  of  printed  wafers.  Two 
rolls  of  tape  are  placed  on  spindles 
located  on  each  side  of  the  path 
along  which  the  wafers  are  driven 
in  chain-supported  holders.  The 
tape  is  guided  along  a  series  of 
rollers  to  an  eight-sided  applicator 
wheel.  Vacuum  acting  through 
small  holes  in  the  octagonal  wheel 
holds  the  tape  while  it  is  cut  into 
i-inch  segments,  indexed  and 
pressed  against  the  wafer  surface. 
Two  tapes  are  accommodated  by 
each  w’heel.  After  receiving  as 
many  as  four  resistors,  the  wafer  is 
indexed  to  a  pressing  position 
which  makes  the  tape  adhere  more 
firmly.  The  wafer  asembly  is  then 
ejected  into  a  transfer  box. 

Next,  Quinterra  asbestos  tape  is 
applied  over  the  tape  resistors  by 
the  protective  tape  applicator.  On 
one  side  of  the  tape  is  a  sprayed 
coating  of  silicone  resin  protected 
by  polyethylene  tape.  In  machine 
operations  resembling  those  em¬ 
ployed  in  applying  resistor  tapes, 
the  polyethylene  tape  is  stripped  off 
and  the  8-inch  wide  protective  tape 
is  cut  into  squares  and  centrally 
pressed  on  each  surface  of  the 
resistor-bearing  wafers. 

The  resistor-curing  oven  pro¬ 
duces  and  stabilizes  the  desired  re¬ 
sistance  value.  The  heat  also  serves 
to  fix  the  tape  securely  to  the  wafer 
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MODULE  ASSEMBLER  r«c*iTM  th«  afai  diiiwrat  finlahsd  wai*n  irom  chutM  at  th«  right  posMons  th«m  In  corract  MquMCS  and 
•tacks  Ihsm  corrsct  dislancs  aport,  tbsn  prsssss  rlsor  wirss  into  notchss  on  opposite  sidos  with  hootod  oloctrodwi.  Machlno  rotates 
module  90  degrees  at  center,  for  soldering  riser  wires  to  remaining  two  sides  at  left-hand  position.  Finished  modules  come  off  at  left 
here.  The  four  lorge  reels  contain  the  heory  riser  wire,  whidi  IsautomaticallT  cut  to  correct  length  os  it  Is  applied 


tion  into  a  rotary  nest  which  car¬ 
ries  them  underneath  a  die  position. 
Here  the  connectors  are  severed 
from  the  continuous  string  and  low¬ 
ered  into  the  connector  holes  in  the 
socket  body.  This  operation  con¬ 
tinues  sequentially  until  the  socket 
body  has  been  loaded  with  connect¬ 
ors.  The  inverted  body  is  then  in¬ 
dexed  to  the  next  station,  at  which 
oriented  wafers  are  dropped  on  top 
of  the  loaded  socket  body.  The  next 
table  movement  brings  the  wafer 
socket  unit  to  an  eyelet  hopper  from 
which  an  eyelet  is  issued  and  placed 
in  the  center  holes  of  the  wafer  and 
tube  socket.  The  eyelet  is  set  at 
the  following  station,  making  the 
socket  and  wafer  a  single  unit.  An 
eject  mechanism  removes  the  unit 
and  deposits  it  in  a  transfer  box. 

The  connector  extensions  and 
wafer  notches  of  the  tube  socket 
assembly  are  next  filled  with  solder 
by  a  notch  tinner.  This  completes 
socket  production,  as  testing  is  not 
required. 

Module  Assembly 

For  final  assembly  of  modules, 
wafer  assemblies  are  manually 
dumped  into  six  vibratory  feeders. 
From  here,  the  wafers  travel  down 
chutes  that  converge  and  twist  to 
vertically  align  the  wafers  in  their 
final  stacked  relationships. 

A  holding  fixture  traverses  di¬ 


rectly  beneath  the  loading  position, 
and  clamps  the  wafer  array  after  it 
is  released  from  above.  The  loaded 
fixtures  are  then  chain-driven  to  the 
first  soldering  station.  Here,  six 
riser  wires  are  guided  from  reels 
and  stopped  in  the  proximity  of 
their  final  soldered  position  on  op¬ 
posite  sides  of  the  wafer  stack. 
Specially  designed  soldering  heads 
approach  the  stack,  melt  the  notch 
solder  and  force  the  riser  wires  into 
the  notches  while  simultaneously 
cutting  the  wires  from  the  reeled 
supply. 

The  module  is  rotated  90  degrees 
as  it  proceeds  to  the  second  solder 
station,  where  the  remaining  six 
riser  wires  are  applied  in  an  iden¬ 
tical  manner.  A  mechanism  at  the 
exit  end  of  the  assembler  removes 
the  completed  module  from  the 
holding  fixture  and  deposits  it  in  a 
transfer  box. 

A  riser  wire  clipper  is  provided 
to  sever  riser  wire  segments  be¬ 
tween  wafers  or  clip  riser  wire  ex¬ 
tensions  which  do  not  require  con¬ 
nection  on  the  plate  assembly.  The 
clipping  action  is  accomplished  by 
preset  knives  which  are  actuated  by 
solenoids  as  the  module  is  indexed 
past  the  clipping  stations.  No  auto¬ 
matic  feeding  device  is  in  current 
use  on  this  or  any  modular  proces¬ 
sing  equipment. 

Prior  to  wire  clipping  and  plate 


assembling,  modules  are  checked  by 
the  module  tester  to  verify  the  cor¬ 
rectness  of  their  construction.  This 
instrument  automatically  operates 
on  a  7.2-8econd  cycle  to  completely 
test  any  module  produced  by  the 
mechanized  line.  Test  setup  is  ac¬ 
complished  by  plugging  in  a  stand¬ 
ard  test  head  and  the  identifying 
punched  card.  Each  component  and 
connection  in  the  module  is  checked 
twice  during  the  test  cycle,  to  as¬ 
sure  its  correct  placement  and  con¬ 
nection.  Should  any  fault  be  de¬ 
tected,  its  location  is  visually 
indicated. 

Plate  Assembly 

The  finished  modules  are  placed 
on  etched  copper-clad  interconnect¬ 
ing  phenolic  plates  by  hand.  Riser 
wire  extensions  are  pressed  through 
holes  in  a  bottom  plate.  After  ap¬ 
plying  fiux  to  the  ends  of  the  pro¬ 
truding  riser  wires,  the  asembly  is 
placed  in  a  fixture  which  aligns  the 
plate  as  molten  solder  is  admitted 
to  each  joint  through  accurately 
positioned  tubes.  Sufficient  solder 
remains  at  each  junction  when  the 
solder  level  is  withdrawn.  The  as¬ 
sembly  is  then  turned  over  and  the 
top  plate  is  attached  in  an  identical 
manner.  From  here,  conventional 
production-line  techniques  are  ap¬ 
plied  for  assembly  of  plates  into 
.sonobuoys  or  other  equipment. 
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Modified  Pieamplifiei 


Feedback  cascode  iconoscope  preamplifier  used  with  existing  cameras  enhances  quality 
of  motion-picture  programs  in  television  broadcasting  by  reducing  noise  and  permitting 
use  of  low  beam  currents.  Spurious  signals  are  minimized  and  improvement  is  achieved 

in  gray-scale  tonal  rendition 


Although  the  iconoscope  is  one 
kof  the  first  camera  tubes  to  be 
used  extensively  for  television 
pickup  purposes,  ita  full  potentiali¬ 
ties  have  only  recently  been  realized 
in  practice.  Since  the  early  days  of 
television,  iconoscope  operation 
has  been  plagued  with  the  presence 
of  spurious  signals  and  the  result¬ 
ant  pictures  characterized  by  edge 
flare,  uneven  shading  and  a  high 
noise  level'. 

Furthermore,  in  the  pickup  of 
motion  pictures  (the  major  use  of 
the  iconoscope  in  present-day  tele¬ 
casting)  the  problem  of  video  amp¬ 
lifier  overload  introduces  additional 
picture  degradation  in  the  form  of 
poor  gray-scale  rendition.  This 
paper  describes  methods  applicable 
to  existing  iconoscope  cameras  that 
completely  remove  edge  flare,  prac¬ 
tically  eliminate  shading,  materi¬ 
ally  improve  signal-to-noise  ratio 
and  enhance  tonal  rendition. 

To  obtain  an  acceptable  ratio  be¬ 
tween  the  noise  level  of  the  video 
preamplifier  and  the  video  signal, 
it  has  been  common  practice  to 
operate  the  iconoscope  in  a  manner 
to  produce  as  great  an  amplitude  of 
output  signal  as  possible.  The  high 
levels  of  beam  current  and  mosaic 
illumination  necessary  to  accom¬ 
plish  this  result  in  the  generation 
of  excessive  flare  and  shading  sig¬ 
nals. 

These  signals  are  of  large  ampli¬ 
tude  compared  to  the  picture  signal 
and  they  vary  radically  in  shape 


and  amplitude  with  changes  in  pic¬ 
ture  content.  Their  elimination  by 
compensation  is  difficult  and  in 
some  cases  impossible.  If  the  icon¬ 
oscope  is  operated  with  moderate 
mosaic  illumination  and  at  a  beam 
current  in  the  order  of  0.05  to  0.1 
microampere,  the  edge  flare  can  be 
eliminated  easily  by  high-intensity 
edge  lighting  systems’. 

Spurious  shading  signals  are  re¬ 
duced  to  a  relatively  low  level. 
What  is  more  important,  they  re¬ 
main  fairly  constant  for  wide  vari¬ 
ations  in  picture  content.  At  such 
small  beam  currents,  although  the 
signal  current  is  practically  noise 


FIG.  1 — Baals  circuit  usad  oa  praam- 
pilar  lor  motlon-plclura  Iconoscopa 


free,  it  is  of  such  low  amplitude 
that  both  the  thermal-noise  current 
generated  in  the  output  coupling 
resistance  and  the  shot  noise  re¬ 
sulting  from  random  fluctuations  of 
first-amplifier  plate  current  can  be 
of  significant  magnitude  compared 
to  the  picture  signal. 

Ratio 

Fortunately,  as  postulated  in  the 
literature*  and  proved  in  practice,  a 
satisfactory  ratio  between  the  sig¬ 
nal  and  thermal-noise  currents  can 
be  obtained  where  the  coupling  re¬ 
sistance  is  in  the  order  of  100,000 
ohms.  With  this  high  value  of  re¬ 
sistance,  the  signal  level  at  low  fre¬ 
quencies  will  be  in  the  order  of  a 
few  millivolts.  At  the  higher  fre¬ 
quencies,  because  of  the  severe  ca¬ 
pacitive  loading  effects,  the  signal 
level  will  drop  to  less  than  100  mi¬ 
crovolts.  In  the  past  it  has  been 
customary  to  compensate  for  this 
loss  in  a  high-level  stage  of  the 
associated  video  amplifier.  In  this 
case,  the  relatively  low  level  at  the 
higher  frequencies  results  in  an 
unsatisfactory  signal-to-noise  ratio 
unless  the  noise  level  of  the  first 
stage  of  the  video  amplifier  is  ex- 
'  ceptionally  low. 

In  attempts  to  reduce  the  noise 
effects  in  the  camera  video  ampli¬ 
fier,  the  design  trend  has  been 
toward  the  use  of  triode  tubes,  par¬ 
ticularly  those  types  having  high 
transconductance  at  fairly  low 
values  of  plate  current.  By  using 
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Improves  Movie  Telecasts 


By  K.  B.  BENSON 

Bngineerino  Department 
Columbia  Broadcaetinfj  Si/etem,  /no. 
Sew  York.  N.  Y. 


Proomplifier  ia  conatructod  on  amall  aub- 
chaaaia  boioro  mountinq  tn  Iconoacope  camara 


a  triode  rather  than  a  pentode  of 
equivalent  transconductance,  shot 
noise  from  the  screen  current  flow 
is  eliminated  in  exchange  for  a 
small  sacrifice  in  gain.  However, 
without  the  shielding  provided  by 
the  screen  grid,  a  portion  of  the 
output  voltage  is  fed  back  to  the 
input  as  a  reactive  component. 

Consequently,  unless  the  triode 
amplifier  is  operated  at  very  low 
gain,  this  additional  reactive  load¬ 
ing  of  the  already  heavily  loaded 
grid-coupling  resistance  is  appreci¬ 
able.  Furthermore,  it  will  vary 
with  changes  in  the  transconduct¬ 
ance  resulting  from  grid-bias  vari¬ 
ations  or  aging  of  the  amplifier 
tube.  Thus,  the  additional  capaci¬ 
tive  loading  of  the  grid  circuit,  be¬ 
cause  of  its  variable  nature,  not 
only  creates  an  operational  problem 
in  the  maintenance  of  correct  fre¬ 
quency  compensation,  but  also  in¬ 
creases  the  amount  of  compensation 
required. 

In  other  words,  the  ratio  between 
amplitudes  of  the  low  and  high  fre¬ 
quency  components  of  the  video 
signal  is  increased.  There  is  a 
further  problem;  in  the  transmis¬ 
sion  of  motion  pictures  where  the 
storage  properties  of  the  icono¬ 
scopes  are  used,  the  video  signal  in¬ 
cludes  a  relatively  high-level  60- 


cycle  application  pulse.  Inability 
of  the  video  amplifier  to  accommo¬ 
date  this  signal  often  results  in 
white  or  black  compression. 

Cascade  Circuit 

The  desirable  features  in  the  low- 
noise  level  of  the  triode  tube  and 
the  high-gain  and  negligible  grid 
loading  of  the  pentode  are  com¬ 
bined  in  the  two-stage  direct  plate- 
to-cathode-coupled  triode  amplifier*. 
This  arrangement,  known  to  tele¬ 
vision  receiver  designers  as  the 
cascode  circuit,  has  only  recently 
been  applied  to  video-frequency 
amplifiers*.  The  circuit  can  be 
examined  to  determine  how  the 
characteristics  of  a  pentode  are 
provided  in  a  triode  circuit. 

As  noted  above,  if  a  triode  is 
operated  at  very  low  gain,  the  volt¬ 
age  fed  back  from  the  plate  to  the 
grid  through  capacitance  coupling 
is  small  and  the  additional  capaci¬ 
tive  loading  of  the  grid  from  this 
source  also  is  small.  Figure  1  indi¬ 
cates  that  this  requirement  is  met. 
Here,  the  plate  load  for  the  fiist 
triode  stage,  V„  consists  of  the  low- 
impedance  cathode  circuit  of  the 
second  stage,  V,.  Tube  V,  operates 
at  a  little  over  unity  gain. 

The  overall  gain  A  of  the  ampli¬ 
fier  may  be  expressed  as  A  =  e./e, 


where  e,  is  the  output  voltage  and 
e,  is  the  input  voltage.  Since  the 
same  plate  current  i,  flows  through 
both  tubes,  e,  =  i,/y.  and  e,  = 
Rti,  where  (/.  is  the  transconduct¬ 
ance  of  the  first  tube  and  Rt.  the 
plate  load  of  the  second  tube.  Sub¬ 
stituting  in  the  expression  for  over¬ 
all  gain,  A  =  gmRt-  This  is  the 
same  as  the  gain  of  a  pentode, 
whereas  a  single  triode  amplifier  has 
a  lower  value,  Rl  R./{R,  +  Rl). 
Thus,  the  cascode  amplifier  has  the 
advantageous  features  of  high  gain 
and  low  input  loading  of  the  pen¬ 
tode  combined  in  a  triode  amplifier. 

Feedback  Compensation 

While  the  cascode  circuit  satis¬ 
factorily  solves  the  problem  of  un¬ 
acceptable  signal-to-noise  ratio  in 
.the  video  amplifier,  when  the  icon¬ 
oscope  is  operated  under  conditions 
of  low  beam  current  several  other 
major  problems  still  exist.  As  is 
the  case  with  most  high-gain  ampli¬ 
fiers,  the  stability  and  immunity 
from  microphonics  of  the  cascode 
leave  much  to  be  desired.  With  the 
usual  adjustable  high-pass  filter  as 
the  means  of  compensation  for  the 
capacitive  loading  of  the  iconoscope 
coupling  resistance,  any  changes  in 
the  required  compensation  through 
tube  aging,  drift  of  circuit  con- 
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stants,  or  change  in  the  iconoscope 
internal  impedance  must  be  cor¬ 
rected  by  a  manual  adjustment. 
When  preamplifier  gain  is  in  the 
order  of  20  to  80,  the  pulse  result¬ 
ing  from  the  motion-picture  light 
application  may  under  certain  con¬ 
ditions  reach  such  proportions  as 
to  overdrive  a  following  amplifier 
stage. 

The  limitations  of  the  cascode 
can  be  overcome  without  sacrificing 
any  of  its  essential  advantages  by 
incorporation  of  inverse  feedback. 
Preamplifier  gain  can  thus  be  stab¬ 
ilized  and  virtually  complete  free¬ 
dom  from  microphonic  disturb¬ 
ances  obtained. 

Furthermore,  if  the  frequency 
characteristic  of  the  feedback  loop 
is  determined  by  the  time  constant 
of  the  preamplifier  input  circuit, 
the  need  for  any  manual  adjust¬ 
ment  of  frequency  compensation  is 
eliminated.* 

In  addition  to  these  factors,  the 
large-amplitude  projector  appli¬ 
cation  pulse  is  reduced  at  the 
input  circuit  to  a  level  com¬ 
parable  to  the  higher-frequency 
picture  signal  components  without 
any  loss  in  signal-to-noise  ratio. 
Overloading  of  subsequent  ampli¬ 
fier  stages  is  thereby  avoided. 

Circuit  Analysis 

The  circuit  of  a  cascode  pre¬ 
amplifier  incorporating  inverse 
feedback  compensation  is  shown  in 


e,  preamplifier  input  voltage 

€/  feedback  voltage 

O'  “  gain  of  ampliher  without  feedback 
t,  »  i<‘unoBCope  signal  current 
X,  —  reactance  of  amplifier  input 
capacitance 

R  <»  iconoscope  load  resistance 
B  —  fraction  of  output  voltage  fed 
back  to  input 

The  relationship  including  the  feed¬ 
back  may  be  written 
e.  -  («<  -  «/)  0 

The  values  of  e,  and  e,  depend  upon 
R,  X„  i„  and  B  as  follows 

^  ,  (-jX.Rl 


Fig.  2.  Signal  voltage  is  obtained 
across  a  parallel  network  consisting 
of  the  iconoscope  load  resistance 
and  the  distributed  circuit  capaci¬ 
tance  fed  from  the  essentially  con¬ 
stant  current  source  of  the  icono¬ 
scope. 

The  voltage  developed  across 
such  a  combination  will  vary  with 
frequency  in  the  same  manner 
as  will  the  feedback  voltage,  where 
the  same  resistance  and  capaci¬ 
tance  are  fed  in  series  from  a  con¬ 
stant  voltage  source.  Knowing  the 
input  reactance,  an  expression  for 
the  output  voltage  of  the  amplifier 
related  to  the  iconoscope  signal  cur¬ 
rent  can  be  derived  in  the  following 
manner. 

Where 

e»  »  preamplifier  output  voltage 


Substituting  in  the  expression  for 


Rearranging  and  solving  for  e, 

_ -  i.RjX. 

”  R  -  j  X.  +  BGjX, 

Since  R,  i,  and  B  'ere  constant 
throughout  the  video  band,  this 
may  be  rewritten  as  a  proportion 


Output  wavuiorm  of  iUm  comwa  vldoo 
ompliilor  Bhowinq  larqo.ampUtudo  pro- 
loctor-oppUcation  puUo  compared  to 
uBoiuI  vldoo  Biqual.  Light  horisontal 
bond  is  plcturo  vldoo.  Larger  rectangle 
eacloBing  it  la  formed  by  iconoBcope 
beam-blanking  puIbob.  Amplifier  doee 
not  dlBtort  or  overload  under  extremee 
of  Blgnal  level 


As  the  expression  for  the  relative 
frequency  and  phase  response  for 
the  amplifier  indicates,  if  a  low 
enough  coupling  resistance  and  a 
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FIG.  2 — Complete  video  omplliler  circuit,  ehowlng  ItB  relation  to  the  IconoBcope  output 
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high  enough  amplifier  gain  are  em¬ 
ployed,  a  feeaback  arrangement 
avoids  additional  compensation  for 
loss  of  high-frequency  response  in 
the  input  coupling  circuit. 

Design  Limitations 

There  are  practical  limits  to  in- 
•corporating  such  circuits  in  exist¬ 
ing  iconoscope  cameras.  If  an  ac¬ 
ceptable  signal-to-noise  ratio  is  to 
be  maintained  in  the  input  coupling 
circuit,  a  large  value  of  resistance 
must  be  used.  With  the  gain  of 
the  cascode  preamplifier  limited  by 
the  transconductance  of  available 
low-noise  amplifier  tubes  from  30  to 
40  times,  complete  compensation 
would  require  feedback  over  more 
than  the  input  stage. 

Such  high-gain  video  feedback 
loops  tend  to  be  unstable  because  of 
the  difficulty  at  the  higher  fre¬ 
quencies  in  keeping  phase  shift 
within  acceptable  limits.  Excessive 
phase  shift  either  through  the 
coupling  circuits  or  through  in¬ 
evitable  multiple  ground  paths  pro¬ 
duces  regeneration  and  non-uni¬ 
form  frequency  response. 

Compromise 

Considering  all  these  factors,  a 
good  compromise  can  be  found  in  a 
design  in  which,  by  proper  choice 
of  load  resistor  and  feedback  volt¬ 
age,  the  compensation  is  limited  to 
the  spectrum  below  a  megacycle. 
In  this  range  of  frequencies,  any 
slight  variation  from  uniform  fre¬ 
quency  and  phase  response  seri¬ 
ously  affects  the  picture  quality. 
Consequently,  the  automatic  com¬ 
pensation  provided  by  feedback  is 
far  superior  to  any  manual  adjust¬ 
ment.  Inaccuracies  in  compensa¬ 
tion  above  this  range  produce  much 
less  objectionable  variations  in  pic¬ 
ture  quality.  Use  of  techniques 
such  as  cathode  degeneration  are 
therefore  entirely  satisfactory. 

The  overall  result  from  the  com¬ 
bination  of  these  two  tjrpes  of  com¬ 
pensation  is  an  exceptionally  stable 
and  flat  response-frequency  charac¬ 
teristic  over  a  pass  band  of  approx¬ 
imately  seven  megacycles.  The 
only  operating  adjustment  required 
is  an  occasional  readjustment  of 


FIG.  3 — PhoM  and  ampUtad*  choractor- 
iatics  oi  fMdback-compaiiaotad  praoin- 
plUiar  daacribad  in  text 


the  high-frequency  peaker  when 
preamplifier  or  iconoscope  tubes 
are  replaced. 

Camera  Modiiication 

Figure  2  is  an  example  of  the 
circuit  modifications  necessary  to 
install  a  cascode  preamplifier  and 
degenerative  compensation  in  the 
video  amplifier  of  a  commercial  film 
camera  chain.  Two  type  6BZ7  re¬ 
ceiving  tubes  (6BQ7A  or  6BK7 
will  give  equivalent  performance) 
are  employed  in  a  direct-coupled 
cascode  circuit  and  replace  the 
former  triode-connected  6AK5  pre¬ 
amplifier. 

Physical  layout  of  the  preampli¬ 
fier  is  shown  in  the  photograph. 
Feedback  voltage  taken  from  the 
cathode  of  the  following  6AK5 
amplifier  Vu  is  coupled  to  the  icon¬ 
oscope  load  resistor  through  a 
resistance-capacitance  circuit  hav¬ 
ing  a  low-frequency  loss  approxi¬ 
mately  equal  to  that  of  the  in¬ 
terstage  coupling  network.  This 
characteristic  is  necessary  to  re¬ 
duce  the  tendency  so  common  in 
feedback  circuits  toward  low-fre¬ 
quency  damped  oscillations  in  the 
order  of  10  cycles  or  less. 

Using  an  iconoscope  load  resistor 
of  100,000  ohms,  a  gain  of  30  in 
the  cascode  amplifier  and  a  feed¬ 
back  factor  of  0.5,  the  relative  gain 
of  the  circuit  is  down  only  3  db  at  1 
me  and  the  phase  variation  over  the 
pass  band  is  not  over  0.03  micro¬ 
second.  The  calculated  character¬ 
istic  is  plotted  in  Fig.  3. 

For  compensation  necessary 
above  those  frequencies  covered  by 
the  feedback  preamplifier,  the 
cathode  components  of  Va  are 
chosen  to  provide  a  rising  fre¬ 
quency  characteristic  from  1  me  to 


approximately  7  me.  By  use  of 
the  variable  capacitance  in  this  cir¬ 
cuit,  the  characteristic  may  be  ad¬ 
justed  to  match  the  roll-off  of  the 
preamplifier  without  any  variation 
in  low-frequency  gain.  The  meas¬ 
ured  overall  characteristic  of 
cameras  employing  this  combina¬ 
tion  of  feedback  and  cathode  degen¬ 
erative  compensation  has  been 
found  to  be  well  within  a  db  of  flat 
response  to  7  me. 

Broadcast  Use 

Criticisms  of  poor  motion  picture 
film  reproduction  have  been  un¬ 
justly  leveled  at  the  iconoscope 
when  the  faults  have  been  either 
directly  or  indirectly  a  result  of 
shortcomings  in  the  video  preamp¬ 
lifier.  By  use  of  the  preamplifier 
design  described,  it  is  possible  to 
operate  the  iconoscope  under  condi¬ 
tions  that  allow  full  realization  of 
its  inherent  capabilities.  The  lower 
amplifier  noise  level  permits  the  use 
of  low  beam  currents  and  conse¬ 
quently  greatly  minimizes  the  spur¬ 
ious  signal'  problem.  At  the  same 
time,  an  improvement  in  gray  scale 
is  achieved.  Resultant  picture 
quality  excels  that  obtained  by  ap¬ 
plication  of  the  image  orthicon  to 
film  pickup. 

Preamplifiers  employing  this  cir¬ 
cuit  have  been  used  in  iconoscope 
film  cameras  at  WCBS-TV  and 
KNXT  since  early  in  1952.  The 
low  noise-level  combined  with  the 
high  degree  of  stability  and  relia¬ 
bility  of  performance  provided  by 
the  inverse  feedback  has  made  pos¬ 
sible  a  degree  of  quality  of  film 
reproduction  that  had  not  previ¬ 
ously  been  realized  consistently  on 
a  day-to-day  operational  basis. 
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Second’harmonic  magnetic  converter  with  a-c  amplifier  can  be  used  to  amplify  d-c  signals 
as  low  as  2  X  10~‘“  watt.  Long-time  drift  is  less  than  5^^v.  Applications  include  thermo¬ 
couple-operated  temperature  monitors  and  voltage-regulated  power  supplies 


By  WILLIAM  A.  ROTE 


Magnetic  Converter 

A  new  type  of  d-c  amplifier  has 
been  developed  employing  the  even- 


Th«  d-c  amplifier  and  null  Indicator  uain?  magnotic  converter  hai  low  and  high 
impedance  outputs  for  recorder  or  control-system  use.  Direct-reading  meter  will 
respond  to  signols  as  low  os  1  fir  ot  0.002  fia 


Built-up  cores  of  magnetic  converter  ore  wrapped  with  excitotion  and  control  wind¬ 
ings  and  the  entire  unit  is  mounted  in  o  box  about  1  Vii  in.  square 


Proper  functioning  of  any  servo, 
feedback  or  control  system  re¬ 
quires  that  the  amplifier  or  gain- 
producing  block  possess  excellent 
zero  stability.  The  a-c  amplifier 
meets  this  requirement  admirably 
and  hence  is  almost  universally 
used  in  stable,  high-gain  systems. 

There  are,  however  many  ad¬ 
vantages  to  using  direct  current 
in  the  low-power  measuring  and 
rebalancing  part  of  the  system.  By 
using  d-c,  only  resistance  of  the 
line  becomes  a  factor,  and  difficult¬ 
ies  caused  by  phase  and  a-c  wave¬ 
form  are  eliminated.  Since  stable 
high-gain  d-c  amplifiers  are  difficult 
to  attain,  a  converter  is  usually 
employed  between  the  d-c  measur¬ 
ing  system  and  an  a-c  amplifier.  For 
use  in  null  systems  there  should  be 
no  a-c  signal  out  of  the  converter 
when  the  d-c  input  is  zero. 

Because  of  their  inherent  sta¬ 
bility,  vibrator-type  converters' 
have  largely  been  used  for  this  ap¬ 
plication.  Difficulties  with  either 
contact  or  capacitor  converters  are 
mainly  mechanical  in  nature,  par¬ 
ticularly  wh^re  extended  frequency 
response  is  necessary.  Other  non¬ 
mechanical  converters  have  proved 
troublesome  due  to  excessive  drift 
or  noise. 
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D-C  Amplifier 


FIG.  2 — S«cond-harmonlc  signal  is  producsd  in  magnstic  convsrtsr  by  displacMnml 
of  ths  axis  oi  symmstry  by  ths  d-c  signal 


FIG.  1 — Signal  on  d-c  control  winding 
oi  mognstic  convortor  will  crid  tho  ox- 
cilalion  llux  in  on#  core  whilo  opposing 
tho  ilux  in  tho  othor 


harmonic  converter  or  magnetor. 

Any  nonlinear  element  symmetri¬ 
cal  in  shape  about  its  origin  will 
produce  only  fundamental  fre¬ 
quency  or  odd  harmonics.  However, 
if  the  axis  of  symmetry  of  a  sym¬ 
metrical  nonlinear  element  can  be 
made  to  shift  by  an  external  signal, 
even  harmonics  will  be  produced. 
This  principle  forms  the  basis  for 
the  converters  to  be  described. 

The  nearly  perfect  symmetry  of 
paramagnetic  materials  makes  them 
suitable  for  use  in  converters.  In 
addition  they  have  the  advantage 
of  a  large  conversion  gain  when 
used  in  proper  core  and  winding 
arrangement.  Any  even  harmonic 
of  the  fundamental  can  be  used  as 
the  signal  carrier,  but  because  of 
its  strength,  the  second  harmonic 
is  generally  chosen. 

Construction 

The  second-harmonic  converter 
used  in  the  d-c  amplifiers  described 
here  consists  of  two ,  cores  with 
signal  and  excitation  windings.  For 
high  sensitivity,  the  core  material 
must  have  a  reasonfably  high 
I)ermeability,  and  must  be  suitably 
laminated.  Insulation  between 
laminations  is  used  to  increase  the 
resistivity  of  the  core  for  reduc¬ 
tion  of  eddy-current  losses  at 
higher  frequencies.  If  high  power 
levels  are  to  be  handled,  a  material 
having  a  high  maximum  flux  dens¬ 


ity  should  be  used.  A  magnetic 
converter  in  various  stages  of  as¬ 
sembly  is  shown  in  the  accompany¬ 
ing  photograph.  • 

The  converter  windings  are  ar¬ 
ranged  so  that  the  direct-current 
signal  flux  will  aid  the  instantan¬ 
eous  a-c  flux  in  one  core  while  op¬ 
posing  in  the  other,  as  shown  in 
Fig.  1.  The  signal  winding,  which 
is  common  to  both  cores,  may  be 
used  to  couple  out  the  resulting 
even-harmonic  carrier  or  a  separ¬ 
ate  secondary  may  be  used  for  this 
purpose. 

Operation 

Production  of  the  second  har¬ 
monic  by  the  opposing  a-c  fluxes 


when  the  axis  of  symmetry  is  dis¬ 
turbed  by  a  unidirectional  input 
signal  is  showm  in  Fig.  2.  If  the 
core  loops  are  slightly  different, 
some  fundamental  frequency  will 
result  but  this  is  filtered  out  later 
and  does  not  affect  overall  opera¬ 
tion.  If  the  polarity  of  the  input 
d-c  signal  is  reversed,  the  output 
second-harmonic  wave  will  reverse 
in  phase  180  degrees. 

Stability 

The  greatest  difficulty  in  balance 
devices  of  this  kind  is  maintaining 
zero  stability  with  changing  am¬ 
bient  temperature.  The  principal 
change  in  core  materials  with 
temperature  Is  permeability,  and 
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this  eiTect  may  manifest  itself  not 
only  as  a  net  change  in  permeability 
but  also  a  differential  change  from 
one  matched  core  to  another.  A 
pronounced  fundamental  unbalance 
may  occur  with  temperature 
change.  However,  the  second-har¬ 
monic  output  does  not  depend  on 
the  slope  of  the  magnetization  curve 
but  rather  on  the  symmetry  of  the 
curve.  This  property  of  the  ma¬ 
terials  used  is  stable  with  respect 


no.  I — Shut  tat  Mro  conisvd  by  ▼ario- 
Mob  of  •xcllotion  voltag*  in  B«ooad-har- 
monic  magnetic  converter 


FIG.  4 — Melhoda  need  lor  iUlering  hin* 
damental  from  output  oi  second-har¬ 
monic  converter.  Converter  (B)  bos  o 
separate  secondary  lor  output 

to  temperature  change. 

Within  reasonable  limits,  changes 
in  a-c  excitation  voltage  will  not 
affect  balance  since  the  equal  If... 
characteristic  of  the  cores  will  not 
produce  the  second  harmonic  until 
a  signal  flux  destroys  the  symmetry. 
The  zero  shift  caused  by  a  change 
in  excitation  voltage  is  shown  in 
Fig.  3.  A  reasonably  pure  sine- 
wave  excitation  current  is  required 


since  harmonics  contained  in  the 
excitation  may  appear  in  the  out¬ 
put  by  transformer  action. 

Filters 

The  overall  gain  and  perform¬ 
ance  of  the  second-harmonic  con¬ 
verter  depends  to  a  large  extent  on 
the  Alters  used.  Since,  in  the  prac¬ 
tical  case,  large  amounts  of  funda¬ 
mental  frequency  as  well  as  other 
harmonics  will  appear  in  the  out¬ 
put,  it  is  necessary  to  incorporate 
a  bandpass  Alter  characteristic  in 
the  overall  device.  Two  filtering 
methods  are  shown  in  Fig.  4.  The 
parallel-tuned  high-Q  filter  in 
series  with  the  control  winding 
is  particularly  desirable  since  the 
flow  of  odd  harmonics  in  the  input 
winding  will  increase  the  output. 
However,  second-harmonic  current 
should  be  prevented  from  flowing 
in  the  input,  and  to  this  end,  the 
parallel-tuned  L-C  filter  is  tuned  to 
resonance  at  the  second-harmonic 
frequency.  The  capacitor  across  the 
d-c  input  serves  as  a  low-im¬ 
pedance  path  for  harmonics  and 
unwanted  a-c  in  the  input  line. 

Overrange 

Two  other  effects  which  must 
be  considered  in  practice  are  ex¬ 
ternal  fields  and  overloading.  The 
external-field  problem  is  easily 
solved  since  the  converter  is  in 
toroidal  form  which  inherently  pro¬ 
tects  the  device  from  external 
fields.  Addition  of  one  or  more 
high-permeability  shields  will 
render  the  device  insensitive  to 
extremely  high  permanent-magnet 
fields. 

If  the  converter  is  excited  at 
high  flux  density  it  will  stand  at 
least  16,000-to-one  overload  with 
less  than  0.1-percent  zero  shift 
when  operating  in  a  high-gain 
condition.  Should  it  become  over¬ 
loaded  by  application  of  high  volt¬ 
age  to  the  input,  rezeroing  may 
be  accomplished  by  raising  the 
excitation  voltage  till  both  cores  are 
saturated  and  then  lowering  again 
to  the  operating  point.  The  unit 
cannot  be  damaged  by  overloading 
short  of  the  bum-out  point. 

The  magnetic  converter  has  been 


incorporated  in  several  instru¬ 
ment  designs  for  measurement  and 
control.  A  multirange  d-c  amplifier 
and  meter  which  may  be  used  for 
amplification  or  measurement  of 
signals  as  low  as  2  x  10‘“  watt 
(1  microvolt  at  0.002  microamp) 
is  shown  in  the  photograph. 
Measured  drift  over  periods  of 
several  days  for  this  instrument 
did  not  exceed  6  microvolts  (5  x 
10'“  watt).  Linearity  of  the  over¬ 
all  amplifier  is  better  than  0.1  per¬ 
cent  when  the  input  range  is  10 
millivolts  or  greater.  Frequency  re¬ 
sponse  of  such  an  amplifier  with¬ 
out  feedback  is  mainly  limited  by 
the  design  of  the  converter,  the 
excitation  frequency  and  the  band¬ 
width  of  the  filters  used.  Millivolt 
amplifiers  having  flat  response  to 
about  one-hundred  cycles,  are 
practical  at  present. 

Complete  D-C  Amplifier 

A  simplifled  schematic  of  the 
amplifier  circuit  is  shown  in  Fig.  6. 
In  this  case,  the  a-c  output  of  the 
converter  is  filtered  by  a  simple 
series-tuned  circuit  and  supplied 
to  a  two-stage  voltage  amplifier. 
The  amplifier  output  is  trans¬ 
former-coupled  to  a  peak-reading 
phase-sensitive  demodulator. 

The  demodulator  is  somewhat 
unique  in  that  the  reference  volt¬ 
age  is  of  fundamental  frequency 
and  the  signal  the  second  harmonic. 
A  graphical  explanation  ‘of  its 
operation  is  shown  in  Fig.  6.  Since 
the  fundamental  is  shifted  90 
degrees  with  respect  to  the  second 
harmonic,  the  sum  of  /  4-  2/  adds 
to  give  a  greater  peak  voltage  on 
one  side  of  the  axis  than  the  other 
as  shown.  Thus  the  circuit  is  phase 
sensitive.  Capacitors  Ci  and  C„  in 
Fig.  5,  charge  to  the  peak  of  the 
reference  voltage,  and  the  2f  signal 
adds  to  one  side  and  subtracts  from 
the  other  depending  on  the  phase 
<5f  the  2/  carrier.  Since  the  time 
constant  of  the  capacitor  discharge 
path  of  Cl  and  C,  is  long  compared 
to  the  carrier  period,  the  peak-read¬ 
ing  capacitors  discharge  very  little 
during  each  cycle,  and  the  charg¬ 
ing  diode  conducts  only  a  small  por¬ 
tion  of  each  cycle.  This  fact  plus 
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FIG.  S — Circuit  oi  compUl*  d-c  cunpUiUr.  Baloncud  outputs  provldo  lor  loodlng  oithor  low  or  hlqh  impodonco 


the  very  high  signal  voltage  makes 
the  amplifier  practically  independ¬ 
ent  of  diode  characteristics. 

The  demodulated  output  enters 
a  power-amplifier  stage  and  then 
is  applied  to  the  output  terminals 
or  meter  and  feedback  network, 
depending  on  the  range  selected. 
Two  types  of  feedback  circuits  are 
used.  A  separate  feedback  winding 
may  be  provided  on  the  converter 
allowing  the  input  to  the  ampli¬ 
fier  to  be  completely  isolated  but 
of  limited  input  impedance.  If  high 
input  impedance  is  desired,  the 
feedback  voltage  is  fed  in  series 
with  the  converter  input  and  the 
signal  source.  In  both  cases  the 


FIG.  6 — PhoM  dutuctor  nsud  In  d-c  om- 
pliflur  cemporM  tucond  harmonic  with 
fundamontal  to  oblda  orror  signal 


input  impedance,  stability  and  gain 
may  be  calculated  by  conventional 
methods  used  for  feedback  ampli¬ 
fiers.* 

The  new  d-c  amplifier  is  particu¬ 
larly  suited  to  null-balance  potentio- 
metric  or  control  systems.  The 
circuit  can  be  used  in  a  simple 
temperature  monitor  or  controller 
that  will  operate  a  relay  from  a 


FIG.  7 — AmpIUlor  con  also  bo  usod  lor 
Tollogo  rogulotion  (A)  or  In  soU-boIonc- 
(undamonlol  to  obtain  orror  signal 


thermocouple  or  resistance  bridge. 
Reliable  relay  operation  with  a  re¬ 
sponse  time  of  1/100  second  is 
quite  practical  with  this  type  of 
amplifier  with  an  input  as  low  as 
10“  watt. 

The  high  degree  of  zero  stability 
of  the  amplifier  makes  it  useful  in 
self-balancing  systems  such  as  the 
voltage-regulated  power  supply 
shown  in  Fig.  7 A  or  2  slide- wire 
potentiometer,  Fig.  7B.  Because  of 
their  low  current  drain  such 
systems  may  often  be  operated 
directly  from  a  standard  cell. 

While  much  more  research  re¬ 
mains  to  be  done  on  both  non¬ 
linear  elements  and  external  cir¬ 
cuits,  the  new  type  of  converter  is 
able  to  provide  an  inexpensive  and 
durable  amplifier,  capable  of  wide 
frequency  response  and  long-time 
stability. 
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Top  chasti*  vi«w  thowt  UnU  tpoca  ha*  boon  wasted  in  automatic  pilot  monitor. 
Fail-soie  circuits  monitor  the  monitor's  activities 


WITHIN  every  automatic  con¬ 
trol  device  lies  the  possi¬ 
bility  that  at  some  time  the  device 
may  cease  to  operate  as  it  should. 
In  many  cases,  this  failure  of  the 
automatic  control  mechanism  will 
do  little  more  than  delay  operation 
of  the  equipment. 

When  the  automatic  control  de¬ 
vice  is  an  aircraft  automatic  pilot, 
failure  of  the  mechanism  to  operate 
in  its  prescribed  manner  is  an  en¬ 
tirely  different  matter.  Certain 
possible  malfunctions  of  the  auto¬ 
matic  pilot  may  cause  it  merely  to 
cease  functioning  with  no  par¬ 
ticularly  bad  results,  provided  the 
pilot  makes  himself  aware  of  this 
situation  in  a  reasonable  amount 
of  time. 

However,  if  the  automatic  pilot 
should  fail  in  a  manner  in  which 
the  servo  output  assumes  a  value 
different  from  zero,  the  amount  of 
time  the  pilot  has  to  detect  such  a 
malfunction  before  the  aircraft  at¬ 
tains  an  unsafe  attitude  is  consider¬ 
ably  reduced.  The  detection  of  such 
malfunctions  is  the  primary  pur¬ 
pose  of  the  automatic  pilot  monitor 
described  in  this  article. 

Sensing  Errors 

Monitoring  of  the  pitch  axis  of 
the  automatic  pilot  is  considered 
to  be  the  moat  important  from  the 


point  of  view  of  safety.  Although 
monitoring  of  the  roll  and  yaw  axes 
is  also  important,  the  length  of  time 
a  pilot  has  to  disengage  the  auto¬ 
matic  pilot,  should  a  malfunction 
occur,  is  considerably  greater.  The 
method  of  approach  used  in  the 
automatic  pilot  monitor  for  the 
pitch  axis  is  equally  applicable  to 
the  roll  and  yaw  axes. 

The  most  straightfonvard  ap¬ 
proach  to  the  monitoring  problem 
would  provide  a  duplicate  automatic 
pilot  for  each  axis.  If,  for  example, 
the  output  of  the  two  channels  for 
the  pitch  axis  should  differ  at  any 
time,  it  would  be  an  indication  that 
a  malfunction  had  occurred  and  the 
automatic  pilot  would  be  disen¬ 
gaged.  The  chance  that  the  same 
malfunction  would  occur  in  each  of 
the  channels  of  the  pitch  axis  at 
the  same  time  is  extremely  remote. 

Practical  Approach 

While  the  duplicate  channel  ap¬ 
proach  is  conceptually  a  simple  one, 
the  method  calls  for  undue  duplica¬ 
tion  of  equipment.  It  was  desirable 
to  desigm  the  monitor  to  be  simpler 
than  the  device  it  was  protecting 
and  to  be  more  reliable. 

If  automatic  pilot  malfunctions 
were  of  such  a  nature  that  the  re¬ 
sulting  servo  signal  was  dis¬ 
tinguishable  from  that  due  to 


Monitor 


By  JOHN  J.  HESS,  Jr. 

Flight  Control  Engineer 
Sperry  Oyroecope  Company 
Great  Neck,  New  York 


normal  operation,  it  would  be  suffi¬ 
cient  to  put  a  suitable  detector  on 
the  servo  output  and  detect  this 
difference.  However,  in  severe  tur¬ 
bulence,  the  output  of  the  servo 
system  can  be  higher  with  less  air¬ 
plane  motion  than  in  the  event  of 
a  malfunction.  The  problem,  there¬ 
fore,  amounts  to  measuring  the  air¬ 
craft  motion,  computing  what  the 
servo  output  should  be  due  to  this 
motion  and  comparing  this  with  the 
actual  servo  output.  In  this  manner, 
it  is  possible  to  ascertain  whether 
the  servo  output  is  correct  for  the 
motion  of  the  aircraft. 

The  output  of  the  servo  system 
can  be  measured  in  a  number  of 
places  such  as  the  input  to  the  con¬ 
trol  generator,  the  output  of  the 
control  generator  and  the  position 
of  the  servo  motor.  Measurement  of 
the  aircraft  attitude  can  also  be 
done  in  a  number  of  ways,  such  as 
by  a  displacement  gyro,  a  rate  gyro 
or  an  angular  accelerometer. 

System  Used 

In  the  equipment  under  discus¬ 
sion  the  output  of  the  servo  system 
is  measured  at  the  input  terminals 
to  the  servo  motor,  and  the  aircraft 
attitude  is  measured  by  an  angular 
accelerometer.  In  turbulent  air 
these  two  signals  will  not,  in  gen¬ 
eral,  be  equal  ac  all  times  and  there¬ 
fore  they  must  be  suitably  modified 
before  they  can  be  compared.  Each 
of  these  signals  is  modified  by  an 
electrical  network  so  that  for  any 
arbitrary  motion  of  the  aircraft  in 
rough  air,  the  modified  servo  signal 
and  the  modified  angular  accelero¬ 
meter  signal  will  be  equal  and  op¬ 
posite. 

If  these  two  mo{lified  signals  are 
matched  when  the  aircraft  motion 
is  due  to  turbulent  air,  they  will  not 
be  matched  when  the  servo  and 
accelerometer  signals  appear  due 
to  a  malfunction.  The  resulting 
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For  Automatic  Pilots 


Prevents  violent  maneuvers  as  might  occur  if  automatic  pilot  ceases  to  function  properly. 
Coincidence-type  circuits  prevent  monitor  acting  on  turbulence-caused  movements  of 

aircraft.  Fail-safe  operation  is  incorporated 


sifirnal  due  to  this  mismatch  is  then 
amplified  and  used  to  release  the 
automatic  pilot  electrically  so  the 
pilot  can  take  over. 

Theory  of  Operation 

Figure  1  represents  a  simplified 
block  diagram  of  an  aircraft  under 
automatic  pilot  control.  The  inputs 
shown  in  the  diagram  represent  a 
signal  0«,  equivalent  to  a  malfunc¬ 
tion  of  the  automatic  pilot  and  a 
disturbing  signal  M,  due  to  turbul¬ 
ence.  It  is  shown  in  the  following 
development  that  the  response  S  of 
the  servo  system  for  a  given  air¬ 
craft  motion  0  is  different  when  the 
disturbing  signal  results  from  a 
malfunction  and  when  the  disturb¬ 
ing  signal  is  due  to  turbulent  air. 

When  the  system  (see  Fig.  1)  is 
disturbed  by  a  malfunction  O.  the 
servo  response  in  terms  of  attitude 
is  8/0  =  l/{*^  When  the  system  is 
disturbed  by  turbulence  Af  the 
servo  response  in  terms  of  attitude 
is  8/0  =  —  Comparison  of  these 
two  equations  shows  that  the  rela¬ 
tionship  between  servo  output  and 
attitude  is  different  depending  on 
the  nature  of  the  system  disturbing 
signal.  If  l/u,  =  —  at  any 
time,  the  closed-loop  system  would 
be  unstable;  this  condition  is  pre¬ 
cluded  by  good  automatic  pilot  de¬ 
sign. 

Figure  2  shows  in  block  diagram 
form  the  aircraft  under  automatic 
pilot  control  with  the  angular  ac¬ 
celerometer  and  corrective  networks 
added.  To  obtain  satisfactory  op¬ 
eration  of  the  monitor  in  the 
presence  of  turbulence  M,  it  is 
necessary  that  the  network  outputs 
be  equal. 

The  difference  signal  D  can  be  de¬ 
signed  to  have  any  desired  charac¬ 
teristic  with  respect  to  Oi  by  suit¬ 
able  choice  of  u«.  Once  («,  has  been 
determined  in  this  way,  («,  is  taken 
as  the  value  that  will  maintain  the 


FIG.  2- 'Diagram  ihow*  addition  of  proYisions  for  monitoring 


network  outputs  equal  in  the 
presence  of  turbulence  Af. 

Angular  Accelerometer 

The  angular  accelerometer  con¬ 
sists  of  two  linear  accelerometers 
mounted  sufficiently  far  apart  in 
the  aircraft.  These  two  accelero¬ 
meters  are  connected  electrically  so 
that  the  resultant  signal  represents 
the  difference  in  linear  acceleration 
at  each  accelerometer  and  is,  there¬ 
fore,  a  measure  of  the  angular  ac¬ 
celeration  of  the  aircraft. 

Each  accelerometer  consists  of 
a  spring-restrained  pendulum  with 
magnetic  drag-cup  damping.  Angu¬ 


lar  displacement  of  the  pendulum 
results  in  rotation  of  the  elec¬ 
trical  pickoff  which  in  each  ac¬ 
celerometer  is  a  synchro.  These 
synchros,  shown  schematically  in 
Fig.  3,  are  connected  electrically 
in  a  data  transmission  system,  such 
that  the  output  represents  the  dif¬ 
ference  in  rotation  of  each  synchro 
or  the  difference  in  linear  accelera¬ 
tion  at  each  accelerometer. 

Servo  System 

The  servo  system  of  the  auto¬ 
pilot  is  shown  schematically  in  Fig. 
4.  It  consists  of  an  amplifier,  the 
output  of  which  controls  the  out- 
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AMPtiTUOC  RATIO  ^  (^ASE  LEAD  IN  DEGREES 


no.  4 — SimpUfiad  diagram  oi  automatic  pilot  aorro  cyitom 


FIG.  S — Sorro  roopouM  Tonina  ottHudo 
duo  to  turbuloaco 


FIG.  6 — Comporlaon  oi  uotwork  outputs 
for  dlsturbaucss  duo  to  turbulsncs 


put  of  the  generator.  The  output 
of  this  generator  is,  in  turn,  ap¬ 
plied  to  the  servo  motor.  The  re¬ 
sulting  motion  of  the  servo  drum 
is  fed  back  to  the  input  of  the 
amplifier  to  obtain  the  fast  re¬ 
sponse  and  accurate  positioning 
characteristics  of  the  servo  system. 
The  voltage  applied  to  the  servo 
motor  from  the  generator  is  used 
as  a  measure  of  output  of  the  servo 
system  for  the  monitor.  However, 
for  the  purpose  of  clarifying  the 
analysis,  the  output  of  the  servo 
system  is  assumed  to  be  a  moment 
as  shown  in  Fig.  1  and  2. 

Correctrve  Networks 

The  design  approach  for  the  cor¬ 
rective  networks,  (<,  and  (>«,  (Fig.  2) 
in  the  monitor  made  use  of  the  fact 
that  if  the  frequency  responses  of 
two  separate  systems  are  identical 
in  phase  and  amplitude  at  each 
frequency,  the  transient  response 
of  each  system  for  the  same  arbi¬ 
trary  input  will  also  be  identical. 
Thus  if  tig  and  (a«  are  chosen  so  that 

W  ^  _  Ml  Mi 

M  M4 

any  transient  disturbance  M  will 
result  in  equal  and  opposite  out¬ 
puts  from  the  two  corrective  net¬ 
works. 

The  response  of  the  aircraft  was 
determined  by  flight  measurements. 
These  consisted  of  phase  and  ampli¬ 
tude  measurements  of  aircraft  at¬ 
titude  and  servo  system  output, 
with  respect  to  a  forcing  signal  at 
several  frequencies  over  a  suflS- 
ciently  wide  range.  From  these 
measurements  it  was  possible  to 
determine  the  servo  output  with  re¬ 
spect  to  aircraft  attitude  that 
would  exist  in  sinusoidal  turbu¬ 
lence.  In  this  manner  the  relation¬ 
ship  expressed  in  the  above  equa¬ 
tion  is  determined. 

These  characteristics  are  shown 
in  Fig.  5.  To  modify  the  servo  and 
accelerometer  outputs  so  that  a 
perfect  match  would  be  obtained  at 
all  frequencies,  it  would  be  neces¬ 
sary  to  use  resistors,  capacitors  and 
inductors  in  the  corrective  net¬ 
works.  For  simplicity  of  fabrication 
a  sufficiently  good  match  could  be 
obtained  with  resistors  and  capa¬ 
citors  only  in  the  corrective  net¬ 
works. 

The  natural  frequency  of  the 
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angular  accelerometer  waa  deter¬ 
mined  by  a  compromise  between  ob¬ 
taining  sufficient  sensitivity  in  the 
accelerometer  on  one  hand  and  a 
sufficiently  high  natural  frequency 
so  that  variation  in  damping  would 
not  cause  too  large  a  change  in  the 
matching  of  the  network  outputs. 
Even  though  magnetic  damping 
represents  a  considerable  improve¬ 
ment  over  viscous  fluid  damping 
from  the  point  of  view  of  stability, 
variations  in  damping  constant 
with  temperature  remain  substan¬ 
tial.  However,  the  natural  fre¬ 
quency  of  the  accelerometer  is 
high  enough  so  that  these  varia¬ 
tions  in  damping  are  of  no  prac¬ 
tical  consequence. 

Corrective  networks  were  syn¬ 
thesized  by  establishing  the  min¬ 
imum  number  of  R-C  meshes  that 
would  be  required  for  each  network. 
The  resistor  and  capacitor  values 
required  for  matching  the  two  out¬ 
puts  at  as  many  points  as  possible 
were  then  determined.  These  points 
were  chosen  in  the  frequency  range 
considered  to  be  most  important, 
from  to  10  cycles  per  second. 

Figure  6  shows  the  extent  to 
which  the  network  outputs,  a*  6 
and  |i«S  were  matched  for  turbulent 
air.  The  calculated  performance  of 
the  system  is  shown  in  Fig.  7. 
Curve  B  shows  the  attitude  allowed 
by  the  cutoff  at  each  frequency 
when  the  disturbance  is  due  to 
turbulence.  Curve  C  shows  the  ratio 
of  A  to  B,  which  is  the  amount  of 
protection  afforded  by  the  monitor. 

Mismatch  Signal  Detector 

The  signal  resulting  for  the  dif¬ 
ference  between  the  two  corrective- 
network  outputs  is  at  a  low  power 
level  because  of  the  relative  high 
impedance  of  the  networks.  In 
amplifying  this  signal  to  a  level 
sufficient  to  operate  a  relay,  it  was 
considered  necessary  that  failure 
of  the  amplifier  should  result  in  a 
release  of  the  automatic  pilot.  Thus 
the  pilot  would  be  made  aware  of 
any  malfunction  in  the  monitor  as 
well  as  a  malfunction  in  the  auto¬ 
matic  pilot.  ' 

The  release  circuit  (Pig.  8)  con¬ 
sists  of  an  overcurrent  relay  and 
an  undercurrent  relay  in  series  in 
the  plate  circuit  of  the  relay  tube. 
The  relay  tube  plate  current  is 
adjusted  to  a  value  between  the 


operating  points  of  the  relays  with 
no  signal.  A  signal  of  either 
polarity  coming  from  the  networks 
will  drive  the  relay  tube  plate  cur¬ 
rent  either  up  or  down,  resulting  in 
operation  of  either  the  overcurrent 
relay  or  the  undercurrent  relay. 

If  a  short  or  an  open  should  de¬ 
velop  in  the  relay  tube,  the  over¬ 
current  or  undercurrent  relay  will 
release  the  automatic  pilot.  To  re¬ 
duce  relay  tube  current  fluctua¬ 
tions  with  line  voltage,  the  relay 
tube  circuit  is  a  cathode-follower 
circuit  at  very  low  frequencies.  The 
plate  current  is  established  by  ap¬ 
plying  an  accurately  known  refer¬ 
ence  voltage  to  the  grid  with  an 
accurately  known  resistor  in  the 
cathode  circuit.  This  accurate  ref¬ 
erence  voltage  is  obtained  by 
regulating  the  a-c  line  voltage  with 
the  VR  tube  and  rectifying  the  out¬ 
put  before  applying  it  to  the  grid 
of  the  relay  tube. 

Maneuvering  Commands 

The  design  of  the  monitor  is  such 
that  there  is  no  difference  as  far  as 


FIG.  7 — AUowobl*  oircrait  motion  boloro 
cttloii.  From  top  to  bottom  (at  10  cpo) 
cuTTM  aro  B.  C  and  A 


FIG.  I — CItcoH  of  roloydoba  ompUflw 
ahowa  loU^oia  orraagamMit  with  two 
raloya  In  aorUa  with  plot* 


the  unit  is  concerned  between  a 
malfunction  and  a  maneuvering 
command  which  is  inserted  in  the 
automatie  pilot  by  the  pilot.  The 
rate  at  which  maneuvering  com¬ 
mands  are  inserted  into  the  auto¬ 
matic  pilot  is  sufficiently  low  so  that 
the  resultant  mismatch  signal  from 
the  networks  to  the  relay  tube  cir¬ 
cuit  is  insufficient  to  release  the 
automatic  pilot.  If  the  pilot  should 
inadvertently  insert  too  large  or 
too  fast  a  command  signal  into  the 
automatic  pilot,  the  automatic  cut¬ 
off  would  monitor  this  signal  and 
release  the  automatic  pilot.  Al¬ 
though  it  is  possible  to  insert  a 
switch  which  will  disable  the 
monitor  while  large  maneuvering 
commands  are  being  inserted,  this 
feature  has  not  been  included. 

Test  and  Performance 

Testing  of  the  monitor  is  done 
in  three  steps.  In  the  first  step  the 
aircraft  is  flown  in  as  severe  tur¬ 
bulence  as  it  is  expected  it  will 
normally  encounter.  Under  these 
conditions  it  can  be  determined 
whether  the  network  matching  is 
adequate.  This  procedure  is  fol¬ 
lowed  by  a  test  of  the  unit  with  the 
aircraft  flying  in  smooth  air  to  de¬ 
termine  that  the  degree  that  the 
monitor  must  be  desensitized  to 
permit  maneuvering  commands  to 
be  put  into  the  automatic  pilot  with¬ 
out  releasing  it. 

After  this  level  of  sensitivity  has 
been  established,  the  third  step 
consists  of  simulating  malfunctions 
by  inserting  signals  into  the  auto¬ 
matic  pilot  and  determining  the 
level  at  which  the  monitor  will 
operate.  The  sensitivity  of  the 
monitor  is  such  that  a  malfunction 
which  would  call  for  an  abrupt  at- 
tidude  change  of  approximately 
two  degrees  is  sufficient  to  release 
the  automatic  pilot. 

The  automatic  cutoff  described 
protects  the  aircraft  from  auto¬ 
matic  pilot  malfunctions  of  the  t3rpc 
which  are  the  most  difficult  for  the 
pilot  to  detect  quickly  and  which 
are  potentially  the  most  damaging 
or  discomforting.  Future  develop¬ 
ments  will  undoubtedly  result  in 
monitoring  equipment  which  pro¬ 
tects  against  slow  malfunction  as 
well  as  rapid  ones.  This  is  a  neces¬ 
sary  step  toward  the  goal  of  com¬ 
pletely  automatic  flight. 
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Shlaldi  rmoTsd  from  pair  of  tuboa  show  coppsr  mesh  scrssa  hold  Dsmonstration  pottsm  of  storsd  dots  and  dasbss  shown  on  . 
to  facs  of  tnbss  with  tronsparsnt  csUuloss  tops.  Pairs  of  lubss  are  monitor  tubs  rsTsals  pattern  that  would  be  obscured  by 
rack-mounted  (sea  photovroph  on  opposite  paq»)  wire  screening  of  storage  tube 

Computer  Memory  Uses 
Conventional  C-R  Tubes 

Digital  computer  memories  with  speeds  up  to  100,000  words  a  second  have  heen  con¬ 
structed  using  the  Williams  system  for  rapid  calculations.  Comparable  equipment  in  SEAC 
at  Bureau  of  Standards  delivers  21,000  words  per  second  from  battery  of  45  c-r  tubes 


Memory  systems  in  digital 
computers  have  tended  to 
lag  behind  control,  arithmetic  and 
input-output  elements  in  their 
speed  capabilities.  The  many  mem¬ 
ory  devices  now  in  use — punched 
paper  tape,  magnetic  tapie,  mag¬ 
netic  drums,  magnetic  toroids, 
acoustic  delay  lines,  bistable  flip 
flops,  capacitors  and  several  types 
of  cathode-ray  tubes — are  gener¬ 
ally  the  limiting  factor  in  the  over¬ 
all  speed  of  computation. 

Especially  promising  at  the  pres¬ 
ent  time  is  the  so-called  Williams 
electrostati6  memory  system,  the 
invention  of  F.  C.  Williams  and 
T.  Kilburn  of  the  University  of 
Manchester  in  England.  Using  the 
ordinary  oscilloscope  type  of  cath¬ 
ode-ray  tube,  the  Williams  tech- 
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nique  combines  low  cost  with  un¬ 
usually  rapid  access  to  any  of  a 
large  number  of  stored  digits.  An 
ingenious  aspect  of  the  system  is 
the  way  in  which  stored  numbers 
are  read.  A  piece  of  ordinary  metal 
screen  is  fastened  to  the  face  of 
the  cathode-ray  tube. 

By  capacitive  pickup  it  is  able 
to  respond  to  the  small  changes  in 
the  charge  on  the  inside  of  the 
face  that  take  place  when  the  elec¬ 
tron  beam  in  the  tube  strikes  a 
selected  storage  position.  The  Wil¬ 
liams  system  is  inharently  fast  be¬ 
cause  of  the  great  speed  with  which 
the  electron  beam  can  be  directed 
to  any  of  the  storage  positions  on 
the  face  of  the  tube.  Because  the 
charge  pattern  tends  to  leak  off, 
each  of  the  storage  points  must  be 


regenerated — read  and  then  re¬ 
written — at  a  rate  of  about  100 
times  a  second. 

Although  there  are  a  number  of 
ways  of  producing  suitable  charge 
patterns  on  the  phosphor,  most  of 
the  new  Williams-type  machines  in 
the  United  States,  such  as  the  NBS 
SEAC,  are  using  the  dot-dash 
method,  or  slight  variations  on  it. 
This  method  derives  its  name  from 
the  fact  that  one  of  the  two  binary 
choices  (all  present  electronic  com¬ 
puters  use  binary  symbols  rather 
than  decimal  symbols)  looks  like  a 
dot  when  stored  on  the  face  of  a 
cathode-ray  tube,  and  the  other 
looks  like  a  dash. 

In  the  dot-dash  method  the  elec¬ 
tron  gun  can  be  aimed  at  any  one 
of  a  number  of  positions,  or  ad- 
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dresses,  on  the  phosphor.  If  a  dot 
is  to  be  written  at  a  particular 
position,  the  beam  is  directed  to 
the  position  and  left  on  for  0.5 
microsecond.  If  a  dash  is  to  be 
written,  the  beam  is  held  on  for  a 
longer  time — about  three  micro¬ 
seconds — and  is  deflected  about  one 
spot  diameter  during  this  time. 
To  read  the  information  at  some 
later  time,  the  same  procedure  is 
followed  as  in  writing  a  dot;  when 
the  beam  is  turned  on,  a  negative 
signal  appears  on  the  pickup  screen 
if  the  information  was  a  dot.  If 
the  information  was  a  dash  the 
output  signal  is  positive.  However, 
the  reading  operation  changes  any 
dash  to  a  dot.  Therefore,  if  a  dash 
is  to  be  kept  in  storage,  it  must 
be  rewritten  immediately  after 
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being  read  for  proper  operation. 

Operation  thus  depends  on  the 
fact  that,  in  reading,  the  beam 
gives  a  negative  signal  when  it 
hits  a  dot  but  a  positive  signal 
when  it  hits  a  dash.  The  reason  why 
a  cathode-ray  tube  behaves  in  this 
way  is  not  easily  explained,  and 
attempts  at  analysis  indicate  that 
rather  complicated  phenomena  are 
involved. 

A  simple  explanation  based  on 
well-known  behavior  of  secondary- 
emitting  surfaces  was  proposed  by 
Williams  and  Kilbum  in  their 
original  paper*,  but  it  soon  ap¬ 
peared  that  there  were  some  phe¬ 
nomena  not  explained  by  their 
theory.  Among  those  who  have 
contributed  more  recently  to  the 
theory  are :  C.  V.  Parker',  J.  Kates*, 


L.  Brillouin*  and  A.  W.  Holt*.  Al¬ 
though  it  must  be  emphasized  that 
no  complete  theory  of  Williams 
storage  is  yet  thoroughly  estab¬ 
lished,  the  mechanism  as  it  is  pres¬ 
ently  understood  is  as  follows. 

Assume  that  the  phosphor  of  a 
cathode-ray  tube,  connected  as 
shown  in  Fig.  1,  is  initially  at 
ground  potential.  When  a  well- 
focused  beam  is  turned  on  a  spot 
near  the  center  of  the  tube,  the  fol¬ 
lowing  progression  of  events  oc¬ 
curs,  as  shown  diagramatically  in 
Fig.  2. 

First,  a  current  of  second¬ 
ary  electrons  greater  than  the  in¬ 
coming  beam  current  is  emitted 
from  the  surface  under  primary 
bombardment  (Fig.  2A).  The 
secondary  electrons  have  an  aver¬ 
age  energy  of  about  two  volts. 
These  low-energy  electrons  fall 
back  on  the  insulating  surface, 
charging  it  negatively  with  respect 
to  the  third  anode  (Fig.  2F).  In 
the  initial  stage  few  electrons  have 
the  proper  energy  and  direction  to 
reach  the  third  anode.  As  the 
potential  of  the  emitting  spot 
drops  lower  and  lower,  more  and 
more  secondaries  are  collected  at 
the  third  anode  (Fig.  2C).  It  is 
apparent  that  a  point  of  equilibri¬ 
um  must  exist,  because  if  ever  the 
current  away  from  the  emitting 
spot  (total  secondaries  minus  re¬ 
turning  secondaries)  exceeds  the 
primary  current,  then  the  potential 
of  the  emitting  spot  must  rise. 

Finally,  the  equilibrium  distribu¬ 
tion  of  potential  across  the  face  of 
the  tube  at  which  the  third  anode 
current  is  equal  to  the  incoming 
primary  current  is  attained  (Fig. 
2D).  The  negative  ring  around 
the  bombarded  spot  is  caused  by  the 
space-charge  minimum,  which  in 
turn  is  caused  by  the  emission 
velocities  of  the  secondaries.  Us¬ 
ing  a  one-microampere  beam  cur¬ 
rent,  this  equilibrium  is  attained  in 
a  time  of  the  order  of  milliseconds. 

If  the  beam  is  turned  off,  the 
potential  of  the  phosphor  will  rise 
towards  ground,  mostly  by  leakage 
through  the  glass  face  to  the  pick¬ 
up  screen.  For  a  five-inch  tube 
made  of  high-resistance  glass  this 
time  constant  is  of  the  order  of 
seconds. 

Assuming  the  foregoing  mecha¬ 
nism  and  equilibrium  potential  dis- 
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tribution,  the  source  of  the  nega¬ 
tive  and  positive  signals  which 
form  the  basis  of  the  Williams  stor¬ 
age  system  can  be  explained. 

Negative  (or  Dot)  Signal 

Consider  that  the  waveforms  of 
Fig.  3A  have  been  applied  to  the 
equipment  shown  in  Fig.  1  for  a 
long  enough  time  so  that  the  equi¬ 
librium  potential  distribution  is 
assured.  Assume  also  that  the 
phosphor  charge  does  not  leak  ap¬ 
preciably  during  the  time  between 
pulses.  There  appears  at  the  pick¬ 
up  screen  during  each  pulse  of 
beam  current  a  negative  signal  that 


is  caused  by  the  sheet  of  secondary  sires  access.  The  outputs  of  the 
electrons  flowing  radially  from  the  counter  and  address  register  are 
bombarded  spot  to  the  third  anode,  accepted  by  the  staticizer  according 
This  current  is  at  all  times  equal  to  to  the  following  plan.  Every  mem- 
the  primary  current,  and  the  result-  ory  cycle  is  12  microseconds  long 
ing  negative  signal  is  directly  pro-  regardless  of  whether  it  is  used  for 
portional  to  the  beam  current.  The  regeneration  or  for  access.  So 
potential  of  the  phosphor  does  not  long  as  the  computer  does  not  call 
change.  for  access,  regeneration  takes  place 

If  the  spot  is  moved  to  one  side  at  a  rate  of  one  address  every  12 
or  twitched  while  the  beam  is  on,  microseconds.  This  means  that 
as  shown  in  Fig.  3B,  a  small  per-  each  address  will  be  regenerated 
turbation  is  produced  in  the  equi-  once  every  6,144  microseconds  since 
librium  as  illustrated  on  Fig.  4.  there  are  612  addresses.  Each  re- 
Secondary  electrons  from  the  generation  cycle  follows  the  pattern 
new  spot  simply  splash  onto  the  of  Fig.  6.  Every  fourth  cycle  may 
old  plateau  and  thus  push  down  the  be  an  access  cycle,  but  if  no  demand 
potential  of  that  part  of  the  phos-  for  access  is  made,  another  regen- 
phor  until  it  reaches  the  potential  eration  takes  place.  The  syn- 
of  the  space  charge  minimum.  The  chronizer  provides  control  pulses  to 
beam  is  turned  off  in  the  deflected  the  counter  and  staticizer  in  such  a 
position.  The  next  time  the  beam  way  that  the  intermixing  function 
is  turned  on  the  original  spot,  the  is  performed, 
potential  rises  quickly  to  its  equi-  The  output  of  the  staticizer, 
librium  value,  thus  producing  a  which  is  held  stable  for  6  micro¬ 
positive  signal  on  the  pickup  screen,  seconds,  is  utilized  by  the  deflection 
The  signal,  in  this  case,  is  due  to  generator  to  provide  proper  voltage 
a  change  in  phosphor  potential  and  levels  for  the  deflection  plates  of 
is  not,  as  in  the  dot  cAse,  due  to  a  all  45  cathode-ray  tubes,  which  are 
sheet  of  secondary  electrons.  fed  in  parallel.  Design  of  the  de- 

^  .  flection  generator  is  highly  critical, 

N  S  ersion  because  it  must  be  able  to  drive 

The  dot-dash  mode  of  operation  1,200  micromicrofarads  through  a 
was  chosen  for  the  full-scale  ex-  100-volt  swing  and  stabilize  to 
perimental  Williams  system  that  ±0.05  volt  in  three  microseconds, 
has  been  built  at  the  National 
Bureau  of  Standards.  The  NBS 
memory,  like  most  Williams  mem¬ 
ories  that  have  bean  designed  in 
the  United  States,  is  fully  parallel 
in  its  operation.  The  binary  digits 
(bits)  of  a  number  are  stored  in 
corresponding  positions  on  differ¬ 
ent  cathode-ray  tubes,  one  digit 
(dot  or  dash)  per  tube.  Forty-five 
cathode-ray  tubes  are  used,  permit¬ 
ting  storage  of  words,  each  consist¬ 
ing  of  46  binary  digits.  Each  tube 
has  612  storage  positions,  or  ad¬ 
dresses,  so  that  612  45-digit  words 
can  be  stored  simultaneously. 

The  block  diagram  for  the  NBS 
Williams  memory  is  shown  in  Fig. 

5.  The  dominating  consideration 
in  the  design  of  the  control  system 
is  the  fact  that  the  two  functions 
of  regeneration  and  access  by  the 
computer  must  be  intermixed.  A 
binary  counter,  with  parallel  out¬ 
put,  supplies  the  address  of  the 
next  position  to  be  regenerated. 

The  address  register  supplies  the 
address  to  which  the  computer  de- 
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Timing  Cycle 

Figure  6  shows  a  complete  tim¬ 
ing  cycle  of  writing,  reading,  or 
regenerating.  The  top  pulse, 
marked  staticizer  output,  is  the 
transformer-coupled  6-microsecond 
pulse  originating  in  the  staticizer. 
The  waveform  immediately  below 
represents  the  waveform  actually 
applied  to  the  deflection  plates. 
This  w'aveform,  which  determines 
the  beam  position,  has  a  precisely 
determined  amplitude  correspond¬ 
ing  to  the  location  of  the  informa¬ 
tion  to  be  examined.  The  process 
of  sensing  and  regenerating  a  dot 
or  a  dash  in  the  tube  is  as  follows. 
Three  microseconds  after  the  be¬ 
ginning  of  the  original  staticizer 
pulse,  the  berm  is  turned  on  by  the 
third  waveform  (Fig.  6C).  This 
is  a  0.6-micro8econd  pulse.  Ap¬ 
proximately  0.26  microsecond  later, 
the  strobe  pulse  is  applied.  If  a 
positive  output  is  sensed  during 
this  strobe  interval,  the  spot  being 
examined  is  recognized  as  storing 
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the  right  of  these  relay  racks . 

Physical  details  of  the  tube, 
amplifier  and  gating  assembly  are 
shown  in  another  photograph.  The 
pickup  screen  is  nothing  more  ele¬ 
gant  than  ^-inch-mesh  copper 
screening  wire,  held  on  by  trans¬ 
parent  cellulose  tape.  The  critical 
controls  of  focus,  astigmatism  and 
intensity  are  all  brought  out  to  the 
front. 

Gating  Function 

Figure  7  shows  some  of  the  elec¬ 
trical  details  of  the  gating  ampli¬ 
fier.  The  amplifier  gain  control,  al¬ 
though  available,  is  always  set  at 
full-gain  position,  since  the  two- 
polarity  input  signal  makes  the 
system  (at  least  theoretically)  in¬ 
sensitive  to  variations  in  amplifica¬ 
tion  so  long  as  there  is  at  least  a 
certain  minimum  gain.  Full  gain  is 
about  30,000.  The  twin  problems  of 
amplifier  recovery  and  micropho- 
a  dash,  and  the  fourth  waveform  all  45  electron  guns  are  aimed  at  nism  are  both  solved  by  using  a  one- 

(Fig.  6D)  locks  in  and  holds  the  position  346.  During  the  next  six  megacycle  resonant  circuit  as  plate 

beam  on  for  two  more  micro-  microseconds  a  Williams  write  load  for  the  first  stage.  The  gating 

.seconds.  The  pulse  marked  twitch  cycle  occurs.  The  write  cycle  is  functions  of  the  gating  amplifier 

causes  the  beam  to  defiect  slightly  exactly  the  same  as  the  regenera-  can  be  followed  by  referring  to  Fig. 

during  this  later  period,  thus  re-  tion  cycle,  except  that  the  output  of  6  and  7. 

writing  a  dash  into  the  tube.  The  each  shift  register  flip-flop  is  sub-  The  negative  pulse  —T  turns  the 
beam  is  deliberately  held  in  the  de-  stituted  for  the  amplifier  output  of  grid  driver  tube  off,  delivering  a 
fleeted  position  for  an  extra  0.5  its  corresponding  Williams  tube,  positive  pulse  to  the  grid  of  the  crt. 
microsecond,  until  it  is  thoroughly  At  those  tubes  that  receive  a  shift  The  pickup  .screen  at  the  front  of 

turned  off.  The  next  6-microsecond  register  pulse,  a  dash  will  be  writ-  the  crt  receives  a  positive  or  nega- 

period  is  left  inactive  so  that  the  ten  into  address  346;  all  others  tive  signal  depending  on  whether 
staticizer  transformers  may  re-  have  the  dot  written  automatically,  the  spot  interrogated  was  a  dash 
cover.  When  the  computer  desires  to  or  dot;  this  signal  is  amplified 

If  no  positive  output  is  sensed,  read  address  346,  it  demands  access  and  fed  to  the  and  gate  1  where 
the  spot  is  recognized  as' storing  a  to  this  position,  and  during  the  next  it  is  gated  with  the  strobe  pulse, 
dot,  and  the  beam  is  turned  off  access  period  all  guns  are  aimed  at  If  a  positive  amplifier  signal  is 
immediately.  Although  the  twitch  this  address.  The  Williams  read  coincident  with  the  strobe,  a  posi- 
remains  on  the  deflection  plate,  it  cycle  is  identical  to  the  reffenera-  tive  pulse  is  delived  to  the  OR  gate, 
has  no  effect  since  the  beam  is  off.  tion  cycle  as  far  as  the  memory  is  through  which  it  passes  and  turns 
To  illustrate  the  functions  of  the  concerned.  The  only  difference  oc- 

units  shown  in  the  block  diagram  curs  in  the  shift  register,  which  has 

of  Fig.  5,  a  typical  word  can  be  fol-  each  stage  set  to  a  one  or  a  zero 
lowed  from  computer  input  through  according  to  whether  its  corre- 
a  Williams  memory.  The  word,  spending  Williams  tube  senses  a 
composed  of  45  binary  digits,  en-  dash  or  a  dot  at  address  346. 

ters  the  shift  register  from  Tele-  A  general  idea  of  the  physical 
type  or  magnetic  tape  at  some  construction  used  in  the  SEAC 
rather  Mlow  speed,  perhaps  one  digit  Williams  system  can  be  obtained 
per  millisecond,  and  is  shifted  se-  from  the  photograph,  which  shows 
rially  through  the  register  until  all  some  of  the  mounts.  Twenty-four 
45  flip-flops  are  properly  set  to  rep-  tubes  of  various  types  (5UP1, 
resent  the  complete  word.  At  this  5UP11,  and  3KP1  types  are  all 
instant  the  address  register  is  satisfactory)  are  in  operating  posi- 
given  the  information  from  ma-  tion  under  the  square  shields;  each 
chine  control  that  the  incoming  of  the  long  rectangular  shields  con- 
word  is  to  be  written  into  a  certain  tains  two  video  amplifiers.  The 
address,  such  as  position  346,  and  shift  register  (not  shown)  is  to 

ELECTHONICS  — Decemfcer,  ?953 


Rbferevces 

(1)  P.  C.  Williams  and  T.  Kllburn.  A 
Ptorapre  System  for  Use  with  Binary  Digi¬ 
tal  Computing  Machines,  Jour.  lEB,  Part 

11.  9«.  p  183.  1949. 

(2)  C.  V.  Parker,  Charpre  Storapre  In 
Cathode-Tlay  Tubes,  Pror.  IRE,  p  900, 
Aupr.  1951. 

(3)  J.  Kates,  Electrostatic  Storapre  In 
Cathode-Ray  Tubes.  University  of  Toronto 
Computation  Center  Report. 

(4)  1j.  Brlllouln.  Space  Charee  Effects 
In  the  'Williams  Storapre  Tribe.  Paper  pre¬ 
sented  at  Symposium  on  Election  Tubes 
for  Computers,  Atlantic  Clt.v,  N.  .1..  T>ec. 

12.  1050. 

(5)  A.  W.  Holt  and  .1  H.  Wriitht. 
Proirress  Report  on  Electrostatic  StoraKe 
Research,  National  Bureau  of  Standards 
Report  1082,  July  25,  1951. 


5  2 

PULSE  transformer 


+  A50V 


.CATHOOE- 
RAY  TUBE 


|3-807 

_  OUTPUT  TO  45 

deflection  plates 


6AK5  6AN5 

amplifier  proper 


LIMITER 


WEI6MT  OF  I 
*E‘0ht  Of  2 
BINARY 
INFORMATION 

WEIGHT  Of  4 
WEIGHT  Of  8 


INFORMATION  ’ 
TO  SHIFT  REGISTES 


POSITIVE 
OR  GATE  OUTPU'ri 


+62V 


F^62V  TO 
-J  INTENSITY 
CANS  CONTROL 


OUTPUT  TO 
OEFLECT'ON 
Plates 


NEGATIVE  OUTPUT 


AND  GATE  3 

WRITE 

INTO  M 

WIUIAL!;|^,I  r 

INFORMATHJN  '■ - ' 

TO  BE  WRITTEN 


*  ACTION  CYaE 

(Either  read  or  write)  z 


POINT  A 


FIO.  7 — Gotlaf-ampllllwr  eifcnll  sinpIoTad  in  WUliama  lyitom 
lot  Buracni  oi  Standards  SEAC  computer 


FIG.  8 — Binary  address  digits  are  converted  to  weighted  cur¬ 
rents  and  summed  beiore  being  appliad  to  plates 


December.  1953  —  ELECTRONICS 


Vibrator  output  tormlnal  1  (Fig.  2)  with  200  cpt,  1  kc  and  25  kc.  roopocttvolr  fod  to  Inputo.  Tho 
2S-kc  input  olgnaiB  aro  unequal  by  4  porcont 


Signal  Compaiator 


Method  for  measuring  small  steady-state  voltage  changes  is  illustrated  by  reference 
to  circuits  useful  in  the  audio-frequency  range.  Developed  to  check  frequency  response  of 
passive  networks  in  analog  computers,  the  voltage  comparator  comprises  a  clipper 
amplifier  with  two  inputs  and  single  output  to  a  c-r  tube 


Measurement  of  very  small 
voltage  or  current  changes 
presents  a  number  of  problems. 
Most  voltage-reading  instruments 
are  capable  of  giving  readings  to  an 
accuracy  of  about  1  percent.  When 
a  measurement  of  0.01  or  0.10-per¬ 
cent  change  in  voltage  level  is  de¬ 
sired,  most  conventional  test  equip¬ 
ments  prove  inadequate. 

If  a  direct-reading  meter  is  used 
for  this  purpose,  the  instrument 
must  have  inherent  stability  and 
regulation  to  a  comparable  order  of 
magnitude.  Since  such  stability  and 
reproducible  accuracy  is  difficult  to 
maintain,  the  method  to  be  de¬ 
scribed  was  developed.  It  has  been 
used  to  check  attenuation  required 
to  be  constant  within  0.10  percent 
over  a  given  frequency  interval  in 
the  pass  band  of  a  network. 

Principle  of  Operation 

The  voltage  comparator  is  essen¬ 
tially  a  clipper-amplifier  with  two 
inputs  and  a  single  output.  The  two 
inputs  include  a  reference  signal 
and  a  signal  whose  amplitude  varia¬ 
tions  are  to  be  measured.  The  com¬ 
parator  output  is  placed  across  the 
vertical-deflection  plates  of  a  cath- 


The  work  described  was  carried  out  while 
the  author  was  employed  at  General  Pre¬ 
cision  Laboratories,  Pleasantville,  N.  T. 


By  RALPH  ZITO,  Jr. 

Research  Division 
New  York  University 
New  York,  N.  Y. 

ode-ray  oscilloscope.  Since  only 
small  changes  in  signal  amplitude 
are  of  interest,  most  of  the  signal 
is  thrown  away  in  the  clipping 
stages,  with  only  the  peaks  of  the 
signals  retained. 

By  the  use  of  appropriate  aux¬ 
iliary  circuits,  changes  in  fre¬ 
quency,  phase  and  modulation  may 
also  be  measured.  Suppose  it  is  de¬ 
sired  to  determine  the  response  of 
a  passive  network  with  respect  to 
frequency.  The  input  to  the  net¬ 
work  is  used  as  a  test  or  reference 
sigrnal,  and  the  output  furnishes  the 
second  signal.  The  frequency  of  the 
network  input  signal  can  be  varied 
over  the  range  of  interest.  The 
comparator  output  then  provides  a 
means  for  measuring  the  change  in 


the  network  amplitude  with  respect 
to  frequency. 

By  comparing  the  network  out¬ 
put  with  its  input,  the  factor  of  net¬ 
work  input  variations  with  respect 
to  time  and  frequency  is  auto¬ 
matically  eliminated.  In  addition, 
the  frequency  response  and  gain 
fluctuation  of  the  comparator  are 
eliminated  because  the  electrical 
path  for  both  signals  is  the  same. 

The  only  factor  that  must  be  con¬ 
sidered  is  the  loading  effect  of  the 
minimum  input  impedance  of  the 
comparator,  about  200,000  ohms, 
during  signal  transfer.  Signal 
transfer  is  that  part  of  the  cycle  in 
which  the  signal  appears  at  the 
comparator  output. 

A  block  diagram  of  the  system  is 
shown  in  Fig.  1.  As  an  example  of 
the  basic  procedure,  assume  that 
the  network  attenuation  increases 
as  the  signal  frequency  increases. 
The  input  and  output  of  the  net- 


FIG.  1 — ^Block  iorm  of  th«  signal  comparator 
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CUpp«4  onipat  signed  3  (Fig.  2)  with  two  d-c  Inputs  unoqnol  by  0.10 
porcont  (Utt)  and  by  0.0S  poresnt  (right) 


Two  2-kc  Inputs  nnoqual  by  0.8  porcont  giros  stago  2  (Fig.  2)  out¬ 
put  (loit)  and  stago  3  output  (right) 


work  are  se£  equal  at  the  low  end  of 
the  frequency  range  by  means  of 
the  two  100,000-ohm  rheostats  with 
the  Helipot  in  its  zero-attenuation 
position.  As  the  frequency  is  in¬ 
creased,  the  signals  as  seen  on  the 
oscilloscope  will  become  unequal. 
The  Helipot  is  moved  until  the  sig¬ 
nals  are  again  equal. 

The  amount  of  attenuation  neces¬ 
sary  for  this  rebalancing  of  relative 
amplitudes  gives  the  percentage 
change  the  network  output  signal 
has  undergone  from  the  first  to  the 
second  frequency.  The  process  is 
repeated  for  other  values  of  fre¬ 
quency.  The  instrument  is  usable 
for  d-c  input  signals  in  the  same 
manner  as  for  a-c.  Direct  input 
voltages  appear  as  pulses  whose 
amplitudes  are  proportional  to  the 
value  of  their  d-c  level. 

Circuit  Description 

The  two  input  signals  are  moni¬ 
tored  by  the  60-cycle  mechanical 
vibrator  that  alternately  grounds 
each  input  signal  through  a  100,000- 
ohm  resistance  in  Fig.  2.  Operation 


is  make-before-break.  The  signal 
that  is  permitted  to  pass  through 
one  half  the  vibrator  cycle  is  ampli¬ 
fied  by  the  first  stage,  one  half  a 
type  12AX7.  The  amplified  signal 
is  then  clipped  by  the  first  diode,  a 
half  6AL5,  whose  cathode  is  posi¬ 
tively  biased  at  a  level  determined 
by  the  setting  of  a  20,000-ohm  po¬ 
tentiometer. 

The  final  output  signal  gives  a 
visual  comparison  of  the  peaks  of 
one  signal  against  a  standard.  The 
standard  may  be  any  signal  that  is 
convenient. 

During  that  part  of  the  cycle  in 
which  the  input  signal  is  trans¬ 
mitted  through  the  comparator,  its 
circuit  consists  of  a  100,000-ohm 
rheostat  in  series  with  two  100,- 
000-ohm  resistors  to  ground.  The 
signal  appears  on  the  grid  of  the 
first  12AX7  across  the  second  100,- 
000-ohm  resistor. 

The  circuit  for  the  reference-sig¬ 
nal  branch  is  similar,  with  an  addi¬ 
tional  20,000-ohm  Helipot  across  the 
terminals  as  shown.  The  two  100,- 
000-ohm  rheostats  are  a  rough  con¬ 


trol  for  setting  the  two  signals 
equal  at  some  reference  point.  With 
the  Helipot  set  at  maximum  excur¬ 
sion,  approximately  one-third  the 
amplitude  shows  at  first  stage  grid. 

Amplification  and  clipping  occur 
again  through  the  second  half 
12AX7  and  half  6AL5.  Here  the 
diode  polarity  is  reversed  to  main¬ 
tain  the  same  sense  of  clipping  and 
the  biasing  occurs  in  the  same  man¬ 
ner  as  before.  The  last  half  12AX7 
is  the  final  stage  of  amplification. 

The  three  stages  of  amplification 
are  necessary  not  only  to  maintain 
a  high  signal-to-noise  ratio,  but  also 
to  diminish  the  effects  of  contact 
potential  within  the  diodes.  A  regu- 


FIG.  3 — Modulotion  on  input  (loit)  ro- 
sulto  in  diatortion.  wboroaa  cloan  oignalt 
(right)  allow  ooay  comparison 
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lated  power  supply  is  required  be¬ 
cause  variations  in  gain  during  op¬ 
eration  have  a  greatly  magnified 
effect  on  the  output-signal  ampli¬ 
tude. 

Performance 

Slight  variations  in  diode  bias  or 
amplifier  gain  cause  a  magnified 
change  in  output  signal  level.  Any 
ripple  from  the  power  supply  also 
appears  as  modulation  of  the  output 
signal.  The  degree  of  modulation 
produced  by  the  ripple  is  directly 
proportional  to  the  degree  of  clip¬ 
ping. 

The  same  effect  is  noticed  with 
any  60-cycie  pickup  at  the  input  of 
the  comparator.  Most  of  this  60- 
cycle  pickup  occurs  at  the  vibrator 
terminals;  hence,  the  need  for  rela¬ 
tively  low  input  and  output  imped¬ 
ances  at  the  vibrator.  If  the  ratio 
of  the  60-cycle  pickup  amplitude  to 
the  input-signal  amplitude  is  0.001 
and  the  clipping  ratio  is  100  to  1, 
the  resulting  output  signal  is  100  x 
O.OCl  or  10  percent  60-cycle  modu¬ 
lated. 

As  seen  in  Fig.  3  this  modulation 
is  undesirable  for  one  main  reason. 
If  the  signals  appear  modulated,  it 
becomes  difficult  to  determine  the 
exact  point  of  their  equality  on  the 
oscilloscope.  Thus,  care  must  be 
taken  to  reduce  hum  and  pickup  to 
a  greater  than  normal  degree. 

If  the  system  undergoing  meas¬ 
urement  permits  the  use  of  detector 
stages  at  the  two  inputs  to  the  com¬ 
parator,  the  effects  of  modulation 
and  hum  may  be  eliminated.  Alter¬ 
nating-current  signals  then  appear 


as  narrow  pulses  in  which  the 
effects  of  superimposed  hum  are 
greatly  reduced. 

A  means  of  regulation  of  the 
comparator  input  signal  level  should 
be  provided  for  ease  of  measure¬ 
ment. 

Variations  in  overall  input  signal 
level  do  not  affect  the  accuracy,  but 
small  input  variations  result  in 
large  output  fluctuations. 

A  practical  range  of  input  level 
to  the  comparator  of  Fig.  2  is  from 
2.5  to  0.25  V  rms.  If  the  input  signal 
amplitude  exceeds  8  volts,  the  first 
amplifier  stage  begins  to  limit,  caus¬ 
ing  erroneous  readings  in  voltage 
change.  A  set  of  experimental 
values  of  diode  bias  and  signal  in¬ 
put  level  at  both  recommended  ex¬ 
tremes  of  operation  are 
Signal  Diode  1  Diode  2 

Input  Bias  Bias 

2.5vrms  -fl8v  -|-1.7v 

0.25  V  rms  +  9.4  v  -f3v 

For  the  above  settings  a  1.0  per¬ 
cent  change  in  relative  amplitude  of 
two  signals  will  be  seen  as  a  25  per¬ 
cent  change  in  amplitude  on  the 
oscilloscope.  This  resolution  may  be 
increased  somewhat  by  resetting 
the  bias  control  levels.  As  the  sifirnal 
level  decreases  more  of  the  clipping 
occurs  at  the  second  diode.  This 
condition  is  desirable  to  maintain 
as  high  a  signal  level  as  possible 
throughout  the  system. 

Since  small  changes  in  input  level 
manifest  themselves  as  large 
changes  in  the  output,  a  2  or  3-per¬ 
cent  loss  in  amplitude  can  cause  a 
complete  loss  of  output  signal. 
Therefore,  a  means  must  be  pro¬ 


vided  at  the  signal  source  for 
changing  the  overall  level  whenever 
the  two  signals  are  equalized.  This 
level  should  be  adjusted  such  that 
the  same  scope  area  is  always 
utilized  without  changing  the  gain 
controls  on  the  scope.  This  readjust¬ 
ment  procedure  maintains  a  con¬ 
stant  degree  of  sensitivity  in  the 
comparator.  The  instrument  in  its 
present  form  is  usable  from  0  to 
about  40  kc. 

Figure  4  is  a  modified  circuit  of 
the  comparator  in  which  the  shape 
of  the  clipped  wave  is  improved  and 
the  input  impedance  is  increased.  In 
order  to  achieve  sharper  clipping 
additional  diodes  are  introduced  in 
the  shunt  legs  of  the  clipping  stages. 
This  creates  the  effect  of  a  near¬ 
zero-impedance  shunt  leg  and  near¬ 
infinite-impedance  series  arm  L- 
section  during  the  rejected  part  of 
the  cycle  and  the  inverse  during  the 
transmitted  portion  of  the  signal 
cycle. 

The  two  cathode  followers  at  the 
signal  inputs  serve  the  purpose  of 
high  input  impedance.  However, 
with  this  gain  in  higher  input  im¬ 
pedance  level  the  factor  of  identity 
in  electrical  paths  is  sacrificed,  and 
only  a-c  input  signals  may  be  com¬ 
pared. 

An  additional  advantage  of  the 
cathode  followers  is  the  elimination 
of  the  change  in  input  impedance  as 
seen  by  the  circuit  undergoing 
measurement  during  alternate  parts 
of  the  vibrator  cycle.  For  some  cir¬ 
cuits  this  isolated  input  impedance 
will  reduce  errors  due  to  loading  or 
transient  response  effects. 


FIG.  4 — Modified  dMifn  comporotor  Is  inporior  to  drenit  of  Fig.  2  but  roqulroa  ipodal  inpat  lor  d-e  dgaoU 
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TRANSISTORS:  Theory  and  Application 


Switching  Circuits 


Port  X 


By  ABRAHAM  COBLENZ  and  HARRY  L.  OWENS 
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SO  FAR  in  this  series  emphasis 
has  been  placed  on  the  small- 
signal  characteristics  of  transistors 
and  their  operation  in  circuits 
where  stability  was  essential.  In 
this  article,  attention  will  be  fo¬ 
cused  on  large-signal  characteris¬ 
tics,  and  the  behavior  of  the 
transistor  in  portions  of  its  V-I 
characteristics  where  it  is  unstable. 
Large-signal  behavior  is  important 
in  switching  operations  as  well  as  in 
class-C  operation,  particularly 
where  the  unit  is  used  as  an  oscil¬ 
lator,  or  in  clipping  or  pulse  form¬ 
ing.  In  switching,  the  instability  of 
the  transistor  is  used  to  advantage, 
and  circuit  rearrangements  are 
made  to  bring  the  device  into  and 
out  of  its  unstable  region. 

Large-Signal  Theory 

No  true  large-signal  theory  for 
transistors  that  can  be  applied 
directly  by  the  design  engineer 
exists  today. 

The  small-signal  parameters  may 
bf  used  to  describe  large-signal  op¬ 
eration — at  least  in  the  case  of 
switching  circuits.  The  region  of 
operation  is  divided  into  three  main 
parts  where  the  small-signal  para¬ 
meters  may  be  applied.  The  switch¬ 
ing  characteristic  for  transistors 
is  extremely  nonlinear,  and  the 
division  of  the  overall  charac¬ 
teristic  into  three  regions  is  in¬ 
tended  to  bring  the  curve  for 
each  region,  nearer  to  linearity. 
In  general,  even  in  the  three  regions 
into  which  the  operation  is  divided, 
(these  regions  are  illustrated  in 
Fig.  7)  small-signal  theory  cannot 
truly  be  said  to  apply,  because  rela¬ 
tively  large  signals  are  involved  in 


each  of  the  three  regions.  The  use 
of  the  small-signal  parameters  im¬ 
plies  that  in  each  of  the  three 
regions,  the  characteristics  being 
used  depart  to  a  negligible  extent 
only  from  true  linearity.  This  as¬ 
sumption,  in  general,  is  an  approxi¬ 
mation  at  best. 

Several  of  the  voltage-current 
characteristics  considered  in  pre¬ 
vious  articles  of  this  series  are  suit-, 
able  for  analysis  of  switching 
action.  The  V,-I,  characteristic, 
modified  according  to  the  following 
ideas,  will  be  used  for  the  analysis 
because  of  its  simplicity.  It  is  also 
possible  to  use  V,-h  or  V,-I.  char¬ 
acteristic,  but  in  any  case  the  com¬ 
mon  factor  that  must  be  possessed 
by  the  curve  is  that  it  shall  have  a 
region  where  the  slope  is  negative; 
or,  since  the  slope  is  V/l,  a  resist¬ 
ance,  it  must  display  a  negative- 
resistance  portion. 

On-Off  Condition 

In  vacuum-tube  switching  cir¬ 
cuits  an  external  system,  to  sense 
whether  the  switching  tube  is  ON 
or  OFF,  must  be  able  to  distinguish 
between  several  megohms  and,  say, 
20,000  ohms  or  less. 


Table  I — Typical  Transistor. 
Parameters 


Point  Contact 

Junction 

r. 

ISO  ohms 

2S  ohms 

r,  . 

120  ohms 

■SOO  ohms 

r  m 

3.S  kllohms 

0.96  meg 

r. 

IS  kilohms 

1.0  meg 

n. 

.SOO  ohms 

SOO  ohms 

TIl 

20  kilohms 

0.1  meg 

a 

2.3 

0.96 

To  distinguish  between  ON  and 
OFF  conditions  for  transistors,  a 
circuit  must  sense,  unambiguously, 
a  change  from  20,000  ohms  to  per¬ 
haps  a  thousand  ohms.  The  off 
condition  focuses  interest  on 
the  parameter  which  expresses  col¬ 
lector  current  for  emitter  open  or 
biased  into  its  reverse  current  re¬ 
gion. 

Often  the  switching  analysis 
is  carried  on  in  the  emitter  circuit, 
and  the  sensing  circuit  connected 
as  a  load  in  the  collector  circuit. 
Experience  with  switching  circuits 
indicates  that  the  effect  of  a  collec¬ 
tor  load  resistance  is  very  nearly 
the  same  as  that  of  the  emitter  load 
1‘esiatance.  In  any  case,  since  the 
l  esistance  presented  by  the  circuit 
in  the  off  condition  is  F,//„,  one 
can  see  why  it  is  desirable  to  make 
/„  small. 

Thus  it  is  seen  that  the  switching 
circuit  involves  two  unambiguous 
conditions,  ON  and  off.  The  transi¬ 
tion  from  one  operating  point  to  the 
other  should  be  as  fast  as  possible. 
Not  only  does  rapid  switching  in¬ 
crease  the  maximum  possible  repe¬ 
tition  rate  for  switching,  but  in 
addition  it  decreases  the  duty  cycle 
.so  that  larger  transient  pulses  are 
permissible. 

The  system  must  be  capable  of 
setting  and  re.setting  itself,  not 
merely  following  an  impressed 
signal.  Thus  one  can  easily  apply 
a  pulse  to  the  emitter  which  brings 
the  transistor  operating  point  from 
a  region  where  transistor  action 
occurs  to  one  where  there  is  none. 
But  then  the  rate  of  switch-over  for 
a  nonswitching  system  is  a  func¬ 
tion  of  the  pulse  applied,  and  the 
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Using  the  Transistor 


Negative  resistance  characteristics  of  point-contact  transistors  provide  wide  variety  of 
switching  applications  such  as  counters,  computers,  relaxation  oscillators  of  all  kinds 

and  data  transmission  systems 


FIG.  1 — Variation  of  input  roaistanco  of  the  qrounded-baee  tran- 
•ietor  with  total  baie  reeiatanco 


FIG.  2 — Boaic  poinl-contoct  awitching  circuit  for  biatable  operation. 
Regiona  are  defined  in  Fig.  7 


sy.stem  will  not  stay  in  the  OFF 
position  when  the  pulse  is  past. 

Base  Resistor 

In  previous  articles  of  this  series 
several  cases  have  been  encountered 
where  R,  or  R,  was  negative,  but  in 
such  cases  fortuitous  combinations 
of  parameters  might  give  a  positive 
resistance.  For  switching  action, 
a  controlled  method  is  needed  to  be 
sure  of  getting  the  desired  negative 
resistance.  For  the  grounded-base 
connection,  the  input  resistance  is 
given  by’ 

Assuming  other  parameters  in 
Eq.  1  constant,  Ri  is  plotted  as  a 
function  of  Rt  in  Fig.  1  for  both 
point-contact  and  junction  transist¬ 
ors,  using  the  typical  values  in 
Table  I.  Here  Rt  represents  the  r, 
of  Table  I  plus  added  series  resist¬ 


ance  to  bring  the  total  to  the  value 
shown  in  the  abscissae.  Curves  A 
through  D  are  for  point-contact 
transistors,  with  various  values  of 
Rl,  and  curve  E  represents  a  junc¬ 
tion  unit.  For  the  point-contact 
units,  after  Rt  reaches  approxi¬ 
mately  200  ohms,  Rt  is  negative; 
but  for  the  junction  units,  Rt  never 
goes  negative.  We  may  infer  two 
significent  facts  from  this  informa¬ 
tion: 

(1)  It  is  possible,  by  addition  of 
series  resistance  into  the  base,  to 
force  the  point-contact  transistor 
connected  grounded  base  to  exhibit 
a  negative  resistance  characteristic. 
It  can  be  shown  that  this  character¬ 
istic  is  associated  with  alphas 
greater  than  unity. 

(2)  It  is  not  possible,  by  addition 
of  series  resistance,  to  bring  a  junc¬ 
tion  transistor  into  a  negative-re¬ 
sistance  range;  thus  it  is  uncondi¬ 


tionally  stable.  According  to  Table 
II  of  Part  IX  of  this  series,*  junc¬ 
tion  transistors  are  stable  not  only 
in  the  grounded-base  connection, 
but  in  the  grounded-emitter  and 
grounded-collector  connections  as 
well.  This  explains  why  junction 
transistors,  with  average  or  typical 
values  of  parameters,  are  not  ordi¬ 
narily  suitable  for  switching.  Com¬ 
binations  of  pnp  and  npn  transis¬ 
tors  can  be  made  to  exhibit 
negative  resistance  characteristics*, 
and  considerable  attention  is  now 
being  given  to  this  application  for 
junction  units. 

Switching  Action 

In  Fig.  2  is  shown  a  basic  tran¬ 
sistor  switching  circuit  using  the 
grounded-base  connection. 

The  input  load  resistance  R,  is 
usually  considered  to  include  the 
internal  pulse  generator  resistance 
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V. 


F16.  i — £iiiitt*r  charoctaristic  cnrrs  In 
rnglon  L  bnlorn  any  awHchlng  action 
takM  placo 


Rf.  In  Fig.  1  there  is  a  transition 
point  between  the  regions  of  posi¬ 
tive  and  negative  resistance  where 
Ri  —  0.  In  the  negative-resistance 
region  beginning  at  Rt  =  0,  u  can 
easily  become  high  enough  to  dam¬ 
age  the  unit — assuming,  as  usual  a 
recurrent  phenomenon — and  one  of 
the  principal  functions  of  R,  is  to 
limit  this  current  to  permissible 
values. 

The  addition  of  the  external  base 
resistance  12/  is  indicated  in  Fig.  2. 
As  the  curves  of  Fig.  1  shows,  for 
Ri  greater  than  20K,  R,  never  goes 
negative;  for  Rl  =  20K,  i2,  =  r» 
and  is  constant;  for  Rt  less  than 
20K,  values  of  R»  greater  than  a 
few  hundred  ohms  bring  the  input 
characteristic  to  a  negative-resist¬ 
ance  region.  A  typical  value  of  Rt 
is  10,000  ohms. 

In  the  OFF  condition,  as  men¬ 
tioned,  the  emitter  is  biased  in  its 
reverse  or  high-resistance  direction. 
Emitter  bias  potentiometer  i2,  is 
adjusted  so  that  the  amplitude  of 
the  pulse  is  just  sufficient  to  shift 
the  emitter  diode  operating  point 
from  the  reverse  to  the  forward 
current  region  where  transistor 
action  can  take  place.  For  many 
purposes,  it  is  convenient  to  con¬ 
sider  the  transistor  as  consisting  of 
emitter  and  collector  diodes.* 

Circuit  Details 

Insofar  as  the  triggering  action 
is  concerned,  the  transistor  requires 
only  that  the  leading  edge  of  the 
triggering  pulse  bring  the  emitter 
diode  operating  point  into  the  for¬ 
ward  current  region.  However,  if 
freedom  from  jitter  is  desired, 


FIG.  4 — ^EmlHar  choKioterUtlc  curve  In 
reqians  1  and  11.  Note  negative  elope 
In  region  II 


steep  leading  edges  and  well-formed 
pulses  must  be  used  for  triggering. 
Regarding  repetition  rates,  100,000 
pps  is  an  average  value  easily  at¬ 
tainable  from  available  switching 
transistors.  Rates  of  1  me  and 
greater  are  obtainable  from  new 
high-speed  switching  transistors. 

In  Fig.  2,  R,  provides  d-c  bias. 
Replacing  R,  with  an  inductance  to 
provide  a  high  a-c  shunt  impedance 
may  be  impractical  because  induct¬ 
ance  at  critical  frequencies  may 
markedly  affect  the  operation  of  the 
switching  transistor. 

As  shown  in  Fig.  3,  in  region  I 
the  emitter  bias  is  such  that  the 
emitter  diode  is  biased  in  the  re¬ 
verse  direction  and,  at  least  for  the 
region  of  primary  interest,  the  cur¬ 
rent  varies  approximately  linearly 
with  the  voltage. 

The  point  of  transition  P  is  not 
in  the  plus  V,  region  nor  even  at 
V,  =  0.  The  criterion  for  determi¬ 
nation  of  whether  the  emitter  is 
biased  forward  or  reverse  is  the 
polarity  of  emitter  voltage  with 
respect  to  the  base.  When  the  emit¬ 
ter  is  positive  with  respect  to  the 
base*,  and  a  forward  current  of  50 
|j.a  or  more  flows,  transistor  action 
may  be  initiated.  From  Fig.  2  it 
will  be  observed  that  the  collector 
current,  flowing  through  the  added 
base  resistance  R/,  biases  the  emit¬ 
ter  positive  with  respect  to  the  base. 
Thus  the  measured  emitter  voltage, 
which  is  the  ordinate  in  Fig.  3, 
may  be  negative,  and  yet  the  emit¬ 
ter  is  actually  biased  in  the  forward 
direction  to  permit  transistor 
action  to  take  place. 

Region  I  corresponds  to  the 


FIG.  5 — Mogniiivd  portion  of  char- 
actorUtica  oncirclod  in  Fig.  4  around 
tum-ovor  point 


switching  transistor  OFF  condition, 
when  the  emitter  diode  is  biased  in 
the  reverse  direction.  It  is  desir¬ 
able  for  the  emitter  diode  resistance 
to  be  as  high  as  possible  to  reduce 
loading  effects.  When  the  tran¬ 
sistor  is  in  the  off  condition,  the 
collector  current  is  /„.  For  switch¬ 
ing  applications,  transistors  with 
low  /„  are  desirable  to  limit  the 
PR  loss.  A  low  value  of  /„  tends 
to  make  the  ON  and  OFF  conditions 
more  readily  distinguishable.  A  typ¬ 
ical  value  of  emitter  diode  reverse 
resistance  is  lOOK,  and  for  the  col¬ 
lector  diode,  20K. 

The  straight  line  relationship 
(Fig,  3),  particularly  at  low  cur¬ 
rent  values,  is  only  an  approxima¬ 
tion.  Germanium  diodes  exhibit  a 
nonlinear  decrease  of  resistance  in 
the  neighborhood  of  F  =  0.  This 
points  up  further  desideratum  for 
the  emitter  diode;  a  high  order  of 
linearity  for  low  current  values  in 
the  reverse  direction,  at  least  near 
the  turnover  point  P.  The  penalty 
for  marked  deviations  from  true 
linearity  is  unreliable  or  ambiguous 
switching,  where  the  start  of  the 
next  portion  of  the  V-I  characteris¬ 
tic,  in  region  II,  cannot  be  predicted 
with  certainty.  This  rounding  off 
of  the  transition  point,  as  well  as  a 
gradually-rising  pulse,  may  lead  to 
jitter. 

Typical  Values 

In  Table  II  are  shown  the  values 
of  the  parameters  used  to  char¬ 
acterize  point-contact  transistors 
when  operating  in  region  I. 

Note  1.  When  the  transistor  is 
first  assembled,  the  collector  diode 
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Table  II — Region  I  Parameters 


r. 

lOOK 

Reverse  resistance  of 

r* 

120 

emitter  diode 

Nearly  independent  ot 

rt 

25K 

operating  point 

See  Note  1  below 

0 

'See  Note  2  below 

a 

0 

See  Note  2  below 

r: 

2k 

Added  series  emitter 

R/ 

lOK 

load  (Fig.  1) 

Added  (Fig.  1)  to  ob- 

Rl 

2K 

tain  negative  resistance 
Comjpare  with  20K  for 

R, 

.lOO 

ampUtier  use  (Table  1). 
Small  values  insure 
positive  switching 
action  (Fig.  1) 

may  have  a  reverse  resistance  of 
the  same  order  of  magnitude  as  that 
of  the  emitter.  To  make  a  satis¬ 
factory  transistor  the  collector 
point  must  be  formed.  This  is  ac¬ 
hieved  by  pulsing  with  a  relatively 
high  current  for  a  short  interval, 
using  a  specified  polarity,  (point—, 
base-f-).  In  this  process,  the  col¬ 
lector  diode  resistance  may  drop  by 
half  or  more.  When  the  device  is 
operating  as  a  transistor*,  holes  in¬ 
jected  at  the  emitter  modify  the 
collector  resistance,  and  hence  for 
I,  —  0,  (no  hole  injection)  the  col¬ 
lector  diode  resistance  is  somewhat 
higher  than  r.  of  Table  I. 

Note  2.  Since  there  is  no  hole 
injection  in  region  I  there  is  no 
transistor  action  and  therefore  no 
current  gain.  Since  *  =  r«/r.  has 
no  significance  in  this  region, 
similarly  has  none. 

Assigning  the  definitions 

-  R/  +  r.  (2) 

R,  -  R/  +  r.  (3) 

the  expression  for  R,  becomes 


R<  R»  -f*  R*  — 


R>  (Rt  +  fw) 
Rt  -f*  R*  -f*  r« 


(4) 


and  using  the  values  of  Table  II 
R,  =  109  K  indicating  that  in  the 


no-transistor-action  region,  region 
I,  the  input  resistance  is  of  the 
order  of  the  emitter  diode  reverse 
resistance. 

The  output  resistance  is 


R. 


-1-  R* 


R>  (R>  -f-  r,n) 
Rf  -f-  R»  -h  R» 


34,000  ohms 


(6) 


Region  II 

Assume  a  quiescent  operating 
point  at  A  in  Fig.  4.  Since  further 
switching  action  is  to  occur  in  the 
right-hand  portion  of  Fig.  4,  we 
infer  that  a  positive  pulse  will  be 
required  to  bring  the  circuit  into 
region  II. 

When  the  initiating  pulse  brings 
the  operating  point  far  enough  over 
to  the  right  so  that  the  emitter  can 
inject  holes  into  the  bulk  material, 
transistor  action  is  instituted,  and 
the  operating  values  are  those  of 
Table  I,  except  that  Ri.  =  2K  as 
noted  in  Table  II.  Equations  2  and 
3  also  apply  since  the  circuit  of  Fig. 
2  is  still  being  used.  Using  the 
typical  values  of  Table  I 


Ri  =  —4,600  ohms 

The  negative  input  resistance  in 
region  II  is  shown  in  Fig.  4.  For 
subsequent  application  we  shall 
also  need  R„  the  output  resistance : 

R.  “  — 10,700  ohms 

To  facilitate  analysis  near  the 
turn -over  point  P  the  encircled  re¬ 
gion  of  Fig.  4  is  redrawn  in  Fig.  5 
to  a  larger  scale. 

In  a  typical  transistor  for  which 
measurements  were  made  the  turn¬ 
over  point  was  very  nearly  at  V,  = 
—8  volts  for  the  parameter  values 
shown  in  Table  II. 

Consider  the  action  in  the  input 
circuit  after  turnover  point  P, 
bearing  in  mind  that  R„  the  input 
circuit  resistance,  is  negative  in 
this  region.  Note  that  the  load  line 
intersects  at  point  A  in  region  I, 
R.  =  2K,  and  represents  a  stable 
operating  point  since  R,  is  positive 


in  this  region;  in  region  II,  the 
point  of  intersection  is  B,  a  non¬ 
stable  point  since  Ri  is  negative. 

The  input  pulse  shifts  the  instan¬ 
taneous  operating  point  from  A  to 
B  along  APB.  After  point  P  has 
been  reached,  transistor  action  com¬ 
mences,  and  /.  goes  positive.  By 
observing  the  direction  of  /,  in  re¬ 
gion  II  as  indicated  in  Fig.  2,  it 
can  be  seen  that  once  transistor 
action  has  started,  all  current  is 
supplied  by  the  collector  battery  E,. 
The  polarity  of  E,  makes  the  emit¬ 
ter  negative  with  respect  to  ground. 

In  Fig.  6A  is  shown  the  equiva¬ 
lent  circuit  seen  by  the  battery  E, 
in  region  II,  and  R.  is  negative.  The 
transistor  internal  resistance  from 
emitter  to  collector  is  represented 
by  R',  and  E/  is  the  potential  at 
point  A  in  Fig.  2,  and  represents 
the  net  potential  at  the  negative 
terminal  of  R.,  so  that  the  internal 
resistance  of  E,'  is  zero. 

The  ordinate  in  Fig.  5,  V.,  is 
measured  from  point  E  of  Fig.  6A 
to  ground,  and  /.,  the  abscissa  is 
the  current  through  R/,  the  series 
load  in  the  emitter  circuit.  While 
the  pulse  lasts,  some  of  the  current 
through  R/  is  needed  to  charge 
capacitor  C<  (Fig.  2),  but  when  the 
pulse  is  past,  the  d-c  paths  are  in¬ 
dicated  in  Fig.  2;  the  circuit  is 
then  equivalent  to  that  in  Fig.  6A 
insofar  as  the  collector  battery,  is 
concerned. 

In  Fig.  6B  (equivalent  to  Fig. 
6 A)  two  principal  effects  must  be 
observed:  (1)  E/  has  zero  internal 
resistance  by  definition  and  there¬ 
fore  the  return  of  R.  may  be  made 
as  shown  without  error.  (2)  The 
current  through  R,  is  reversed  with 
respect  to  the  current  in  R/  and  R'. 
Therefore,  the  current  in  R/  is  in¬ 
creased  by  the  presence  of  R.  when 
it  is  negative.  When  R,  is  paral- 


FIG.  7 — EmlMar  cbofactarlatlc  la  ragiona 
I,  n  and  III.  Th*  aminar  carrMi  and 
Toltaga  vary  along  Ihn  N-ahap«d  linn 
ladicatod.  with  alablo  poiata  at  A  and  C 


f  ELECTRON  ICS  — December,  1953 


119 


leled  with  R/  and  R'  the  circuit 
which  is  equivalent  to  Fig.  6B  is 
shown  in  Fisr*  6C,  and  the  circuit 
as  seen  by  the  collector  battery  con¬ 
sists  of  Rt  in  series  with  an  equiva¬ 
lent  nesrative  resistance  R.  The  cur¬ 
rent  in  this  loop  is 


_ 

(Rl  -  R) 


(6) 


The  voltage  V,  is  measured  from 
point  F  of  Fig,  6B  to  ground.  When 
/,  has  been  made  to  increase  by  vir¬ 
tue  of  the  pulse  applied,  the  voltage 
at  point  F  would  normally  drop, 
due  to  the  drop  in  R'.  But,  because 
R,  is  negative,  the  voltage  at  point 
C,  Fig.  6C,  will  rise  (in  the  nega¬ 
tive  direction),  because 


V,  -  (-fi)  7  (7) 

If  V,  increases,  V,  will  also  in¬ 
crease.  Hence,  the  effect  of  the 
negative  resistance  is  to  increase 
loop  current  I  and  at  the  same  time, 
decrease  the  drops  so  that  V,  in¬ 
creases.  This  is  represented  by 
point  F  in  Fig.  6.  When  V,  (and 
V,)  increases,  the  potential  acting 
in  the  loop  of  Fig.  6C  increases,  and 
/  increases  again,  but  this  time 
without  benefit  of  the  outside  pulse. 
Thus  the  increase  in  current  in  the 
negative  resistance  region  causes 
an  increase  in  voltage  V,  which  in 
turn  causes  a  further  increase  in 
current,  and  so  on. 

The  opposing  effects  are  a  de¬ 
crease  of  alpha,  and  emitter-cur- 
rent  saturation  (with  no  further 
increase  In  F,). 


Region  III 

When  7,  becomes  very  large,  the 
transistor  operating  point  is  such 
that  the  parameter  values  given  in 
Table  I  and  Table  II  no  longer 
apply.  The  negative  resistance  of 
region  II  exists  only  if  alpha  is 
greater  than  1,  and  this  is  why 
junction  units,  without  special  ar¬ 
rangements.  will  not  switch  (see 
Fig.  1).  When  7.  becomes  high. 


TobU  III- 

■Region  III  Porcaneters 

r. 

100 

Function  of  forward 
biased  emitter  diode 
renstanoe 

rt 

120 

See  Table  11 

r. 

1,000 

LarM  7,  lowers  collec¬ 

tor  diode  resistance  | 

r. 

100 

With  7.  high,  alpha  is 
small.  ! 

1 

FIG.  8 — ^Boaie  circuit  ior  onu-ahot  tronaUtor  action,  whara  a  trlvgar  pulaa  cauaaa 
tha  oparotinq  point  to  mova  to  region  III  and  raturn  to  region  I  without  a  aacond 
Irlggaring  pulaa 


r»/r,  s  0.1.  The  effect  on  the  re¬ 
maining  parameters  may  be  seen  by 
examination  of  Table  III. 

Other  parameters  have  the  same 
values  as  in  Table  II.  With  the 
values  of  parameters  as  in  Table 
III,  the  input  resistance  is  no 
longer  negative. 


Ri 


T»  +  Rt 


R%(Rt  Tm) 

Rl  -I-  Rt  -l"  r. 


2,000  ohms 


The  operating  point  goes  briefly 
through  a  point  G  (see  Fig.  9)  of 
zero  resistance  and  settles  at  the 
new  equilibrium  point  C.  The 
reason  why  the  system  settles  down 
at  point  C  is  that  for  the  value  of 
positive  input  (and  output)  resist¬ 
ance  at  C,  current  7„  flows  when 
V,  is  given  by  V.,  as  in  any  d-c 
circuit.  Note  how  R/  is  in  series 
with  the  circuit  where  emitter  cur¬ 
rent  flows  and  therefore  determines 
the  operating  point  C.  Here  the 
emitter  current  is  high,  of  the  order 
of  several  milliamperes,  and  the  in¬ 
put  resistance  relatively  low,  of  the 
order  of  2K,  compared  to  109K  for 
region  I. 


Reverse  Process 

When  at  point  C,  a  negative  trig¬ 
ger  such  as  Vr  in  Fig.  7  brings  the 
operating  point  once  more  to  a  neg¬ 
ative-resistance  region.  When  7, 
decreases,  V,  decreases,  Eq.  6  and 
7,  and  the  decrease  in  V,  still 
further  lowers  7,  so  that  the  action 
is  cumulative  and  avalanches  to  the 
nearest  equilibrium  point,  point  A, 
and  a  switching  cycle  is  complete. 
In  general,  the  angle  at  point  P  is 
much  more  acute  than  that  at  point 
G,  which,  without  special  precau¬ 
tions,  tends  to  become  obtuse.  The 
effect  is  that  triggering  from  point 


C  is  not  so  well  controllable  as  from 
point  A. 

One-Shot  Switching 

Where  one-shot  switching  or 
monostable  switching  is  desired,  as 
opposed  to  counter  type  switching, 
the  circuit  may  be  made  to  return 
to  the  starting  point  by  use  of  a 
capacitor  across  the  emitter.  When 
the  sudden  change  of  V,  occurs  in 
the  negative-resistance  region,  the 
capacitor  presents  a  short  circuit 
load  line,  (load  line  of  0  slope  in 
Fig.  9).  The  capacitor  therefore 
holds  the  terminal  voltage  constant, 
while  a  large  value  of  7,  flows  to 
charge  the  capacitor. 

At  point  77,  the  value  of  7,  is  so 
large  that  transistor  action  is  poor 
(region  III).  Point  77,  Fig.  9,  is 
reached  along  the  straight  line  PH. 
While  the  transistor  is  internally 
changing  to  operating  point  H, 
values  of  V.  corresponding  to  points 
PGCH  are  not  observed,  of  course, 
due  to  the  capacitor  C,  so  that  this 
curve  must  be  considered  merely 
auxiliary  to  the  discussion,  and  not 
a  realizable  path  for  the  circuit  of 
Fig.  8. 

The  current  7,  is  supplied  ,by  the 
collector  battery,  as  before,  and  at 
point  77  it  is  as  high  as  the  transis¬ 
tor  parameters  will  permit  it  to 
rise.  This  action  is  extremely 
rapid,  and  no  appreciable  charging 
of  the  capacitor  occurs  until  region 
77G,  where  the  voltage  across  C, 
which  is  V„  rises  as  the  capacitor 
charges  through  r.  and  r..  When 
point  G  is  reached,  operation  is 
again  in  a  negative-resistance  re¬ 
gion.  The  transistor  moves  rapidly 
through  this  region,  but  V.  cannot 
follow,  and  again  voltage  inertia 
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FIG.  9 — Emitter  characteristic  currs  lor  monostobis  operation  oi  the  circuit  in  Fiq  8. 
Capacitor  C  chorqes  itom  point  P  to  H  ond  to  G,  then  discharges  from  point  I 

back  to  A 


causes  the  V,-l,  curve  to  go  along  a 
horizontal  line,  GI,  until  the  cur¬ 
rent  is  negative  and  small,  and  de¬ 
termined  by  the  series  resistance  of 
the  emitter  diode. 

The  charge  and  discharge  paths 
indicated  in  Fig.  8  determine  the 
time  constant  and  therefore  the 
pulse  width.  The  flat  top  of  the 
pulse  begins  when  C  begins  charg¬ 
ing,  at  H,  and  the  width  of  the 
pulse  is  a  function  of  r,  and  Rl. 
The  circuit  started  at  point  A  and 
went  through  a  complete  cycle  back 
to  A  with  the  application  of  a  single 
pulse.  This  is  typical  of  the  mono¬ 
stable  type  of  switching  circuit 
operation. 

Refinements 

One  of  the  difficulties  presently 
encountered  in  transistor  switching 
circuits  is  concerned  with  the  inter¬ 
changeability  of  units.  To  im¬ 
prove  the  reliability  in  switching 
stabilization  of  operating  points  is 
achievable  by  suitable  circuit  tech¬ 
niques.  Added  series  resistance, 
separate  bias  supplies,  and  a  biased 
diode  in  the  base  lead  have  been 
successfully  used  to  effect  a  marked 
stabilization  of  operating  points 
and  obtain  a  high  order  of  inter¬ 
changeability  in  switching  transis¬ 
tors.*’ 

While  such  circuit  information  as 
switching  points,  magnitudes  of  V, 
and  7,  involved,  and  required  amp¬ 
litude  of  trigger  pulse  may  be  ob¬ 
tained  from  V.-I,  characteristic,  to 
predict  waveform  it  is  necessary  to 
use  in  addition  the  1,-1,  curves.* 

Since  the  discharge  path  of  the 
capacitor  is  through  r,  and  the 
latter  is  high  in  region  I,  see  Fig. 
8,  the  time  constant  is  high,  and 


the  repetition  rate  is  reduced.  To 
circumvent  the  high  emitter  path 
resistance  during  the  interval  when 
the  operating  point  moves  from 
point  7  to  A  of  Fig.  9,  a  diode  may 
be  used  across  the  emitter  circuit, 
so  placed  that  when  V,  is  greater 
than  a  preassigned  (negative) 
value,  the  diode  presents  a  low-im¬ 
pedance  path.  In  this  way  the 
repetition  rate  can  be  noticeably 
increased. 

The  width  of  the  pulse  obtained 
at  the  output  has  already  been 
shown  to  depend  on  the  time  in¬ 
volved  in  going  from  point  H  to  G. 
It  turns  out  that  it  is  almost  equally 
sensitive  to  changes  in  alpha  and 
temperature  (r,  decreases  with  T)*. 
Closest  control  of  this  width  is  ob¬ 
tained  if  a  transmission  line  is 
used.* 

If  multivibrator  action  (astable) 
is  desired,  inductance  or  capaci¬ 
tance  may  be  used  to  get  a  free-run¬ 
ning  action.  The  inductance  or 
capacitance  charge  or  discharge 
sets  up  the  initiating  trigger 
pulse.” 

Using  the  grounded-base  connec¬ 
tion,  either  a  positive  trigger  may 
be  used  in  the  emitter  or,  to  achieve 
the  equivalent  result,  a  negative 
trigger  pulse  may  be  used  in  the 
base. 

Where  the  triggering  source  is 
seriously  disturbed  by  the  negative 
resistance  input  of  the  transistor, 
an  isolating  diode  may  be  placed  in 
series.  The  diode  is  so  biased  that 
after  passing  the  triggering  pulse 
in  the  low-resistance  direction,  the 
added  current,  as  the  input  resist¬ 
ance  turns  negative,  reverses  the 
diode  and  it  exhibits  a  high  resist¬ 
ance. 


An  interesting  and  important 
phenomenon  connected  with  tran¬ 
sistors  for  switching  applications 
is  that  of  hole  storage.  In  region 
II  (Fig.  8)  holes  are  injected  and 
sent  on  their  way  to  the  collector. 
After  point  77,  the  unit  should 
switch  back  rapidly  and  return  to 
the  OFF  condition,  either  due  to  an 
applied  trigger,  or  due  to  the  capac¬ 
itor  action  described.  Unfortun¬ 
ately  the  desired  effect  is  not  al- 
w’ays  observed.  It  seems  that  holes 
are  trapped*'  or  stored  during  re¬ 
gions  II  and  III  and  keep  moving 
to  the  collector  after  point  77  has 
been  passed  in  time,  keeping  the 
circuit  ON  for  a  few  microseconds.” 
Such  an  effect  can  seriously  disturb 
normal  circuit  operation  and  acts  to 
decrease  the  maximum  possible 
switching  rate. 

Also,  if  accurately  controlled 
switching  times  are  essential,  the 
triggering  pulse  must  extend  into 
the  turn-off  time,  since  the  storage 
eflEpets  are  at  present  neither  too 
well  understood  nor  predictable. 
Since  turn-off  time  for  different 
types  may  vary  between  one  and 
twenty  microseconds,  this  phenom¬ 
enon  is  important  and  is  receiving 
considerable  study.  For  low-fre¬ 
quency  applications,  however,  it 
does  not  introduce  any  special 
problems. 
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Front  control  ponol  oi  harmonic  onalyMr  has  adiustmont  for  Input  Layout  oi  shloldinf  iiltors  ond  tubos  on  analyser  chassis.  Screw- 
ampUtude.  mot#r-ran9e  selector  and  harmonic  selector  drlser-adiusted  potentiometers  equolise  insertion  losses  ol  filters 


Bandpass  filters  in  400-ep8  harmonic  series  provide  inexpensive  analyzer  for  laboratory 
measurements  of  distortion  versus  load-resistance  characteristics  of  tubes.  Information  on 
non-frequency-dependent  harmonics  can  be  obtained  more  rapidly  than  with  conventional 

wave-analyzer  method 


By  JESSE  B.  SHERMAN 

Electrical  Engineering  Dept. 
The  Cooper  Union 
New  York.  N.  Y. 


Measurement  of  harmonic  and  between  the  nignal  under  test  and  harmonics.  Total  of  harmonica 
intermodulation  distortion  in  a  suitably  calibrated  vacuum-tube  above  the  fifth  is  obtained  by  means 
an  audio  system  usually  calls  for  voltmeter.  A  low-distortion  ampli-  of  a  2,400-cycie  high-pass  filter.  An 
data  taken  over  an  extensive  fre-  fier  precedes  the  filters.  800-cycle  high-pass  filter  is  used 

quency  range.  There  are  occasions,  #1..^  1  aa  measure  total  distortion.  Figure 

however,  when  a  considerable  easuretnent  ^  photographs  show  re¬ 

amount  of  non-frequency-dependent  Operation  of  the  analyzer  con-  spectively  the  circuit  and  external 
harmonic  information  is  required,  sists  of  switching  the  fundamental  and  internal  views  of  the  equip- 

An  example  is  the  preparation  of  filter  into  the  circuit,  tuning  the  ment. 

distortion  versus  load-resistance  signal  generator  for  maximum  de-  The  bandpass  filters  have  atten- 

data  furnished  by  tube  manufac-  flection  and  setting  the  input  volt-  uation  greater  than  80  db  per  oc- 
turers.  In  such  a  case,  the  ap-  age  for  full  scale.  The  filter  se-  tave.  Under  practically  any  con- 
paratus  to  be  described  will  meas-  lector  switch  is  then  turned  to  the  eeivable  set  of  conditions,  this  per- 
ure  the  individual  harmonic  ampli-  desired  harmonic  and  the  ampli-  mits  reading  individual  harmonic 
tudes  much  more  rapidly  than  will  tude  is  read  directly  on  the  meter  amplitudes  down  to  the  limit  im- 
the  usual  wave  analyzer.  as  a  percentage  of  the  fundamental  posed  by  the  input  amplifier,  which 

The  device  uses  a  set  of  bandpass  frequency.  develops  second  and  third  harmon- 

fllters  in  a  400-cycle  harmonic  ser-  Provision  is  made  for  reading  the  ics,  each  below  0.02  percent.  The 
ies,  w’hich  are  successively  switched  second,  third,  fourth  and  fifth  filters  are  sufficiently  well  aligned 
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FIG.  1 — Circuit  oi  harmonic  analyior.  Bandpass  iiltsrs  ars  placsd  bstwson  signal  and  vlTm  calibrotod  in  porcsnt 


80  that  the  only  tuning  necessary 
is  accomplished  at  the  fundamental. 
Because  the  filters  have  different  in- 
.sertion  lostses,  decreasing  with  in¬ 
creasing  harmonic  order,  a  com¬ 
pensating  pad  is  connected  at  the 
output  of  each  filter  above  the  fun¬ 
damental. 

The  vacuum-tube  voltmeter  is 
of  the  average-reading  rectifier- 
feedback  type  and  has  a  full-scale 
.sensitivity  of  1  millivolt.  Six 
ranges  are  provided  from  0.25  per¬ 
cent  to  100  percent.  The  indicating 
meter  is  shunted  for  approximately 
critical  damping. 

Overall  frequency-response  with 
no  filter  between  the  input  amplifier 
and  the  vacuum-tube  voltmeter  is 


flat  ±1  db  from  50  cps  to  44  kc. 
This  permits  connection  of  filters 
other  than  the  internal  set  and  also 
allows  the  apparatus  to  be  used  as 
an  a-f  voltmeter. 

The  accuracy  of  the  analyzer  is 
limited  by  slight  nonlinearity  of 
the  filters.  Because  this  varies 
among  the  filters,  direct  correction 
of  the  meter  scale  is  not  feasible. 
There  is  also  slight  nonlinearity  of 
the  vtvm  itself  which  tends  to  op¬ 
pose  that  of  the  filters  and  is  not 
corrected.  Maximum  error  due  to 
these  effects  does  not  exceed  ±2 
percent  of  full  scale  for  the  meas¬ 
urement  of  any  individual  har¬ 
monic.  For  the  total  and  residue 
readings,  there  is  present  the  usual 


variable  error  dependent  on  wave¬ 
form,  resulting  from  the  use  of  a 
voltmeter  which  indicates  average 
rather  than  rms  values.  ' 

Making  the  reference  adjust¬ 
ment  at  the  fundamental  is  facili¬ 
tated  by  a  CALIHRATE-READ  switch 
which  in  the  calibrate  position 
disables  all  panel  controls  except 
the  input  potentiometer. 

The  input  impedance  of  the 
analyzer  is  200,000  ohms,  and  the 
minimum  input  required  for  full- 
scale  setting  at  the  fundamental  is 
0.35  volt. 

The  author  acknowledges  the 
cooperation  of  Theodore  Craige  of 
the  United  Transformer  Company 
in  developing  the  filters  used. 
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Sound— Projector  Amplifier 


Designed  for  a-c/d-c  operation, 
the  16-mm  sound-projector 
amplifier  described  here  incorpo¬ 
rates  a  high-gain  low-distortion  in¬ 
put  stage  that  compensates  for 
widely  varying  phototube  signals 
obtained  from  different  sound 
tracks.  The  amplifier  has  special 
treble-boost  characteristics  built 
into  it  to  overcome  high-frequency 
losses  inherent  in  sound-projector 
.systems.  Other  features  include  a 
d-c  exciter-lamp  supply  and  in¬ 
sulated  microphone  with  a  three- 
wire  connection. 

Response  Characteristics 

Projector  amplifiers  require 
special  audio-response  character¬ 
istics  to  compensate  for  high- 
frequency  losses  in  the  system. 
These  losses  are  caused  by  shunt 
capacitance  in  the  high-impedance 
phototube  circuit,  limited  definition 
in  the  sound  track  and  the  time 
constant  of  the  phototube  itself.  In 
this  design,  the  increa.se  in  the 
amplifier  gain  at  treble  frequencies 
is  accomplished  in  two  circuits. 
Cathode  capacitor  C,  was  selected 
to  afford  by-passing  at  the  higher 
frequencies  while  providing  de¬ 
generation  at  the  low'er  frequen¬ 
cies.  Capacitor  C,  performs  the 
same  function  in  the  following 
stage  but  produces  an  additional 
increase  in  the  treble  frequencies 
by  a  reduction  of  the  inverse  feed¬ 
back  voltage  from  the  output  stage. 
The  amplifier  gain  from  these  two 
effects  increases  up  to  about  8,000 
cycles  where  resistor  /?,  imposes  a 
limitation  on  the  rise. 

Sensitivity 

An  amplifier  of  this  type  must 
have  high  gain  because  the  signal 
from  the  phototube  is  quite  small 
and  actually  covers  a  considerable 
range  in  level.  Black-and-white  film 
sound  tracks  of  the  variable-area 
type  may  provide  as  much  as  60 
millivolts  of  signal  at  the  input  of 
the  amplifier,  while  some  of  the 
tracks  reproduced  with  colored  film 
may  furnish  as  little  as  3  millivolts. 


Kodascop*  Pageant  project  cabinet 
■bowing  vertical  mounting  of  a^c/d-c 
amplifier  chaseis  behind  operating  me- 
chanitm 

In  the  design  it  therefore  became 
necessary  to  provide  sufficient 
sensitivity  for  the  weak  sound 
tracks  and  yet  design  the  input 
stage  for  low  distortion  for  the 
larger  signals. 

For  this  purpose  the  12AY7  dual 
triode  was  selected  because  it  pro¬ 
vides  more  gain  than  can  be  ob¬ 
tained  with  a  pentode  and  it  gen¬ 
erates  less  distortion. 

Hum  and  microphonics  are  satis¬ 
factorily  low,  an  important  factor 
when  the  amplifier  must  be  mounted 
in  the  same  case  with  an  electric 
motor  and  an  intermittent  film-mov¬ 
ing  mechanism  that  produce  vibra¬ 
tions  difficult  to  isolate  from  the 
tubes. 

Microphone  Input 

Occasionally  it  becomes  desirable 
to  use  a  microphone  with  the  pro¬ 
jector  for  spot  announcements  or  to 
amplify  a  commentary  for  silent 
films.  This  becomes  a  problem  be¬ 
cause  the  a-c/d-c  circuits  do  not 
allow  isolation  from  the  power  line 
and  the  danger  of  serious  shock 
exists  unless  special  precautions 
are  taken. 

By  using  a  three-terminal  con- 
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nector  and  a  special  insulated 
microphone  the  unit  was  connected 
properly  into  the  circuit  for 
minimum  hum  pickup  yet  pro¬ 
viding  full  safety  for  the  user.  The 
circuit  diagram  shows  how  the 
signal  from  the  microphone  enter¬ 
ing  on  terminal  1  of  the  input 
socket  is  reduced  by  the  dividing 
resistors  before  being  applied  to 
the  grid  of  the  first  tube.  A  jumper 
wire  in  the  microphone  plug  con¬ 
nects  socket  terminals  2  and  3  to¬ 
gether  shorting  out  the  film  sound 
coming  from  the  phototube.  Also  it 
further  reduces  the  microphone 
voltage  applied  to  the  first  tube 
grid. 

Power  Supply 

The  amplifier  power  supply  con¬ 
sists  of  a  250-milliampere  selenium 
rectifier  SRi  (Fig.  1)  and  a  150-af 
150-volt  electrolytic  capacitor  Cs. 
The  d-c  voltage  is  supplied  to  all 
the  amplifier  circuits  with  the  ex¬ 
ception  of  the  output-tube  plates, 
which  are  raised  to  250  volts  by  the 
second  rectifier  that  serves  as  a 
voltage  doubler  during  operation 
on  a-c  power  lines;  150  milliamperes 
d-c  flow  through  the  series  string 
of  tube  heaters,  the  special  nega¬ 
tive  temperature  coefficient  resistor 
R„  and  the  exciter  lamp.  The  ad¬ 
ditional  50  milliamperes  required 
by  the  exciter  lamp  is  furnished  by 
the  plate  circuits  of  the  amplifier 
tubes.  Capacitor  C.  completes  the 
filtering  of  the  direct  current  sup¬ 
plied  to  the  exciter  lamp  so  that  the 
scanning  beam  is  constant  in  light 
amplitude. 

Resistor  R.  has  an  initial  resist¬ 
ance  when  cold  of  about  700 
ohms,  which,  in  series  wfith  the  tube 
heaters  that  have  a  low  resist- 
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for  16-mm  Motion  Pictures 


Four-tube  amplifier  operates  on  either  a-c  or  d-c  power.  Circuit  provides  high  gain  with 
low  distortion  and  a  treble-boost  characteristic  peaking  at  8,000  cps;  d-c  exciter-lamp 

supply  reduces  unwanted  output  variations 


ance  when  cold,  limits  the  current 
to  150  milliamperes.  After  the 
warm-up  period  the  resistor  stabi¬ 
lizes  at  150  ohms.  The  adjustable 
resistor  R,  sets  the  lamp  current  to 
exactly  200  milliamperes.  Resistor 
R,  also  acts  as  a  regulator,  tending 
to  keep  the  current  fairly  constant 
in  spite  of  line-voltage  fluctuations. 
This  prolongs  the  life  of  the  exciter 
lamp  while  reducing  variations  in 
the  light  output. 

Hum 

To  maintain  the  hum  in  the  am- 
plifler  output  at  a  satisfactorily  low 
level,  the  d-c  voltage  applied  to  the 
plate  of  the  first  amplifier  stage  and 
to  the  phototube  must  have  a  low 
ripple  voltage.  A  small  choke  was 
used  to  provide  most  of  the  ripple- 
voltage  reduction  with  negligible 
drop  in  the  d-c  voltage.  This  also 
permitted  the  use  of  a  simple  volt¬ 
age  divider  to  establish  the  poten¬ 
tial  for  the  phototube.  The  ar¬ 
rangement.  however,  is  carefully 
controlled  since  too  high  a  voltage 
would  cau.^ie  ionization  of  the  gas 


with  consequent  distortion  and 
frequently,  destruction  of  the  active 
surface,  while  too  low  voltage  will 
result  in  loss  of  output  signal 
through  insufficient  gas  amplifica¬ 
tion. 

Voltage  Doubler 

Neither  a  full-wave  nor  the 
common  half-wave  doubler  circuit 
will  work  on  a  d-c  line  because 
there  is  either  a  capacitor  or  a 
backward  rectifier  to  block  the 
current  flow. 

In  this  circuit,  the  power  line  is 
connected  as  shown.  For  d-c  opera¬ 
tion,  polarity  must  be  observed. 
Under  these  circumstances,  recti¬ 
fier  SR„  which  acts  as  a  doubler 
by  rectifying  line  current  on  the 
alternate  half  of  the  wave  during 
operation  on  a-c  lines,  now  blocks 
the  current  flow  to  the  output-tube 
plates  by  being  connected  into  the 
circuit  backwards.  By  adding  rec¬ 
tifier  SRi  current  is  permitted  to 
flow  to  the  output-tube  plates  from 
the  circuit  of  rectifier  SR,.  On  a-c 
lines  rectifier  SR,  has  a  reverse 


potential  developed  by  the  doubler 
rectifier  SR,. 

On  a  d-c  line,  the  low  plate  volt¬ 
age  provides  an  audio-output  power 
of  only  two  watts,  while  the 
doubled  plate  voltage  obtained  dur¬ 
ing  operation  on  a-c  lines  raises  the 
output  power  to  over  seven  watts. 

Power  Line  Isolation 

Capacitor  C,  is  connected  be¬ 
tween  the  amplifier-circuit  ground 
and  the  chassis,  which  must  be 
tied  down  to  serve  as  a  shield  for 
the  circuits. 

To  reduce  shock  hazard,  resistor 
(3.3  meg)  has  been  added  to  main¬ 
tain  the  chassis  at  the  power-line 
potential  with  respect  to  d-c  charges 
that  might  otherwise  accumulate. 
The  0.10  ixf  value  of  C,  keeps  the 
shock  current  within  the  limits 
established  by  the  Underwriters’ 
Laboratories. 

Exciter-Lamp  Supply 

Since  sound  tracks  are  usually 
scanned  by  projecting  a  narrow 
beam  of  light  on  the  track  and  con¬ 
verting  the  resultant  light  modula¬ 
tion  on  the  other  side  of  .the  film 
to  electrical  variations  by  a  photo¬ 
tube,  all  variations  in  the  ampli¬ 
tude  of  the  light  result  in  signal 
voltages.  It  becomes  important 
therefore  to  select  a  light  source 
that  has  essentially  constant  ampli¬ 
tude.  A  direct-current  supply  offers 
several  advantages,  even  though  it 
makes  necessary  a  fairly  high-cur¬ 
rent  power  supply.'Its  greatest  ad¬ 
vantage  is  that  d-c  heater  current 
is  desirable  from  a  hum  reduction 
standpoint,  particularly  for  the 
first  amplifier  tube.  Tube  heaters 
can  be  used  to  drop  the  voltage  as 
'  necessary.  '  f 
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Precision  Measurement 


Standing-wave  measurements  permit  accurate  determination  of  waveguide  attenuation 
values  as  low  as  0.001  decibel.  Techniques  and  equipment  described  are  useful  in  select¬ 
ing  optimum  waveguide  fabrication,  plating  and  finishing  processes 


FIG.  1 — EquipmenI  tctup  lor  millldocibol  attenuation  mooeuromentt 


PRECISE  ATTENUATION  mea.sure- 
ments  of  four-terminal  wave¬ 
guide  structures  having  very  small 
losses  are  necessary  to  furnish 
quantitative  data  on  waveguide 
structures  fabricated  by  different 
methods  and  with  various  finishes, 
platings  and  surfaces. 

The  method  to  be  described  per¬ 
mits  accurate  measurement  of  at¬ 
tenuation  values  between  0.01  and 
0.6  db.  Measurements  with  de¬ 
creasing  accuracy  can  be  made 
down  to  0.001  db.  Errors  due  to 
detector  nonlinearity,  reflections 
from  the  sample,  noise  in  detector 
amplifiers,  long-line  effects  and  at¬ 
tenuation  in  the  measuring  line  are 
minimized. 

Quantities  Measured 

The  measurements  are  based  up¬ 
on  the  relationship  between  atten¬ 


uation  and  the  resultant  voltage 
standing  wave  at  the  input  terminal 
when  the  output  is  terminated  in  a 
short.  Two  physical  lengths  are 
measured:  displacement  between 
points  in  the  standing  wave  3  db 
above  minimum  and  distance  be¬ 
tween  minima. 

Measuring  Equipment 

A  block  diagram  of  the  equipment 
required  for  millidecibel  attenua¬ 
tion  measurement  is  shown  in  Fig. 
1.  The  broadband  signal  source  is 
an  ^xternai-cavity  klystron,  square- 
wave  modulated  at  1,000  cps  by  a 
square-wave  generator  built  into 
the  power  supply.  The  rise  and  de¬ 
cay  times  of  the  modulation  pulse 
are  continuously  monitored  on  an 
oscilloscope  to  insure  minimum  fre¬ 
quency  modulation  of  the  r-f  signal. 
The  output  of  the  signal  source  is 
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fed  into  a  directional  coupler 
through  a  tuner. 

A  small  fraction  of  the  energy 
is  removed  by  the  coupler  for  use 
in  stabilizing  the  overall  system. 
The  major  portion  of  the  r-f  energy 
is  fed  through  a  buffer  attenuator 
to  a  pair  of  reaction-type  cavity  fre¬ 
quency  meters.  The  frequency  met¬ 
ers  cover  the  40-percent  normal 
operating  range  of  the  waveguide; 
each  meter  covers  half  the  range. 
The  output  is  then  fed  through  a 
precision  attenuator  calibrated 
preci.sely  at  0  and  3  decibels  to  a 
precision  slotted  line  used  to  mea.s- 
ure  the  vswr.  The  signal  then  goes 
through  the  sample  under  test  to  a 
precision  variable  short. 

The  output  of  the  probe  in  the 
slotted  line  is  fed  to  a  narrow  band¬ 
width,  high-gain,  low-noise  ampli¬ 
fier  after  detection  by  a  crystal  or 
bolometer.  The  amplifier  is  stab¬ 
ilized  against  fluctuations  in  the  r-f 
signal  source  by  age  voltat.’e  derived 
from  the  portion  of  the  signal  re¬ 
moved  from  the  directional  coupler. 
The  signal  is  detected,  amplified, 
then  rectified  and  filtered  in  the 
monitor  channel  of  the  amplifier. 

The  resultant  d-c  voltage,  pro¬ 
portional  to  the  output  of  the  signal 
source,  is  used  to  control  the  ampli¬ 
fier  gain.  Thus  the  output  voltage 
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Waveguide  Attenuation 


FIG.  2 — L«ll.  pr«cUioii.<lriT«  alottcd  lln*  and  attnnuotor;  also  x-bcmd  prncision  ▼ariabU  abort  with  iinlta.  calibratad  losa.  at  right 


from  the  ampliher  remains  constant 
though  the  r-f  power  fluctuates. 
The  rectified  signal  from  the  ampli¬ 
fier  is  fed  to  an  indicating  meter. 
This  meter  is  biased  by  a  battery  to 
permit  zeroing  in  the  presence  of 
amplifier  noise. 

If  a  receiver  for  the  frequency  of 
the  test  is  available,  the  need  for 
good  square-wave  modulation  can 
be  eliminated.  The  signal  source  is 
then  operated  continuous  wave  and 
the  d-c  output  of  the  receiver  second 
detector  can  be  used  as  an  indica¬ 
tion  of  the  slotted-line  probe  output. 

Theoretical  Considerations 

A  transmission  line  when  term¬ 
inated  in  a  perfect  short  circuit  will 
show  a  vswr  that  is  a  function  of 
the  energy  dissipated  in  the  line. 
If  a  line  has  a  loss  factor  S  then  a 
unit-voltage  magnitude  at  the  input 
will  result  in  a  magnitude  S  at  the 
short  circuit.  The  reflected  w’ave 
with  voltage  magnitude  >S  at  the 
short  circuit  will  be  reduced  to  S* 
at  the  input.  Resulting  vswr  r  is 

r  -  (1  +  .S*)/!!  -  .S»)  (I) 

5  -  l(r  -  l)/(r  +  1)1*/* 

Defining  the  one-way  attenuation 
in  decibels  a  as 

a  -  201og„  (l  /S)  (2) 


The  attenuation  in  terms  of  vswr 
is 

a  -  10  log,.  I(r  +  l)/(r  -  1)1  (3) 

In  any  practical  case  the  wave 
impedance  of  the  sample  and  that 
of  the  slotted  line  are  not  identical. 
Thus  a  reflected  wave  is  set  up  by 
the  discontinuity  at  the  input  to 
the  sample.  This  reflected  wave 
will  add  in  some  arbitrary  phase  to 
the  reflected  wave  from  the  short 
circuit. 

The  minimum  and  maximum 
measured  attenuation  will  occur 
when  the  reflected  waves  either  add 
in  phase  or  180®  out  of  phase.  From 
the  maximum  and  minimum  meas¬ 
ured  attenuations  the  true  attenu¬ 
ation  is 

a  *  (ain»»  “f“  amia)/2  (4) 


Table  I — Attenuation  Error  Due  to 
Inacciuacies  in  Measuring 
Displacement 


Attenuation  error 


Att«*nua- 

in  percent 

tion 

X,- 

X,- 

X.- 

in  db 

.10  cm 

10  cm 

1  cm 

0.00.> 

0.78 

0.26 

2.31 

0.010 

0.52 

0.16 

1.57 

0.100 

0  16 

0.05 

0.91 

For  small  losses  in  the  structure 
under  test,  the  resultant  vswr’s  are 
large  and  ultimate  accuracy  de¬ 
pends  on  the  determination  of  the 
relative  magnitude  of  the  minimum 
with  respect  to  the  easily  deter¬ 
mined  maximum.  To  minimize  the 
errors  due  to  nonlinearity  of  de¬ 
tectors  or  inaccuracy  in  variable  at¬ 
tenuators  over  large  attenuation 
ranges,  the  vswr  is  determined  by 
measuring  the  double-power  points 
or  the  displacement  between  points 
3.01  decibels  above  the  minimum  in 
the  standing-wave  pattern.  A  me¬ 
chanically  precise  attenuator  cali¬ 
brated  at  the  0  and  3-db  points  is 
used  to  set  this  level  to  eliminate 
errors  in  the  detector  and  indicator. 

Knowing  the  relative  amplitude 
of  the  standing  wave  at  the  mini¬ 
mum,  the  position  of  the  3-db 
points  can  be  determined.  The  dis¬ 
placement  between  two  3-db  points 
about  a  minimum  and  the  distance 
between  minima  can  be  converted 
into  vswr  by 

‘  8in*l(rAX,/2)/(X,/2)l 

where  r  is  the  vswr  AX,  is  displace¬ 
ment  between  3-db  points  and 
X,/2  is  distance  between  minima. 

The  attenuator  and  precision- 
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Tabu  II — Total  Attenuation  Error  in  Percent 


30  cm 

X,  - 

10  cm 

Xf  ■■ 

1  cm 

Hesetta- 

Resetta- 

Reeetta- 

Attenuation 

Abeolute 

bility 

Aberdute 

bility 

Abeolute 

bility 

in  db 

Krror 

Error 

Error 

Enx»r 

Error 

Error 

0.001 

15 

10 

15 

10 

30 

15 

0.010 

3 

2.5 

5 

2.5 

10 

5 

0.100 

5 

2.5 

5 

2.5 

10 

5 

drive  slotted  line  shown  at  the  left 
of  Fig.  2,  are  commercial  equip¬ 
ments  modified  for  this  application. 
The  attenuator  is  equipped  with  a 
pair  of  stops  corresponding  to  3.01 
and  0-db  attenuation  respectively. 
The  slotted  line  is  adjusted  for  a 
negligible  slope  along  its  longitud¬ 
inal  axis  and  it  is  equipped  with  a 
micrometer-drive  screw  of  40 
threads  per  inch,  friction  coupled  to 
the  roller  of  the  carriage.  A  dial- 
type  depth  gage  with  adjustable 
zeroing  and  positioning  is  mounted 
on  a  pair  of  guide  rods  and  is  used 
to  measure  displacement  between 
3.01-db  points.  This  particular  de¬ 
sign  was  used  since  it  does  not 
affect  the  inherent  precision  of  the 
ball-bearing  probe  carriage  and  at 
the  same  time  provides  for  precise 
positioning  of  the  probe  and  meas¬ 
urement  of  displacement. 

The  precision  variable  short,  Fig. 
2,  incorporates  that  amount  of  in¬ 
herent  loss  which  will  result  in  a 
standing  wave  whose  minima  are 
sufficiently  above  the  noise  level  to 
permit  accurate  measurement  with 


available  power  sources.  A  dial- 
type  depth  gage  is  mounted  on  the 
short  to  permit  accurate  setting  of 
positions  a  quarter  wavelength 
apart. 

The  internal  construction  of  the 
variable  short  is  shown  in  Fig.  3. 
Finite  attenuation,  excellent  reset- 
tability  and  stability  are  achieved 
in  the  variable  short  by  mounting 
the  shorting  plunger  on  roller  bear¬ 
ings  placed  at  points  of  low  electric 
field  and  spacing  it  approximately 
0.001  inch  from  the  walls  of  the 
waveguide.  The  walls  of  the 
plunger  and  the  waveguide  form  a 
low-impedance  coaxial  transmission 
line. 

This  line  is  terminated  in  its  own 
impedance  with  a  lossy  carbonized 
cloth.  The  plunger  is  slotted  and 
the  slots  filled  with  attenuating  ma¬ 
terial  to  suppress  higher-order 
modes.  The  energy  dissipated  in 
the  coaxial  lines  determines  the  at¬ 
tenuation  of  the  short.  The  spac¬ 
ing  between  the  plunger  and  the 
waveguide  walls  is  designed  to  give 
a  coaxial  line  impedance  that  will 


3^;?'.  ■  ■  ■ 
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result  in  the  desired  attenuation. 

The  roller  bearings  in  the  top  of 
the  shorting  plunger  are  spring 
loaded  to  eliminate  variations  due 
to  gravity.  The  inside  dimensions 
of  the  short-circuit  waveguide  and 
the  slotted  line  are  made  as  nearly 
identical  as  possible  to  eliminate 
discontinuities. 

Measurement  Technique 

The  first  two  minima  C  and  C' 
that  give  the  lowest  amplitude  for 
the  minimum  are  located  by  setting 
the  variable  short.  This  is  the  case 
where  the  reflection  coefficient  of 
the  variable  short  and  the  com¬ 
posite  reflection  coefficient  of  the 
test  sample  due  to  discontinuities 
at  A  and  B  in  Fig.  1  add  in  phase. 
The  precision  attenuator  is  set  to 
0  db  and  the  amplifier  adjusted  for 
a  convenient  reference  level  on  the 
indicator.  The  attenuator  is 
switched  to  the  3.01-db  setting  and 
the  probe  carriage  moved  to  the 
points  giving  the  reference  indica¬ 
tion  about  the  minimum  at  C'. 

The  distance  between  the  3.01-db 
points  and  between  the  minima  C 
and  C'  are  the  values  required.  The 
measurement  is  repeated  at  C.  The 
variable  short  is  then  moved  a 
quarter  wavelength  and  the  dis¬ 
placement  measurements  made 
again.  From  these  measurements 
the  combined  attenuation  of  the 
slotted  line,  short  and  test  sample 
can  be  determined  at  points  C  and 
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FIG.  3 — Conitruction  of  shortinq  plunqar  thowi  how  carbonisod  cloth  U  luod  to  provide  finite,  cailbrcrted  lots 
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MllUd«cib«l  Utt  setup.  Equipment  on  shelf  includes:  monitor  scope*  oqc  eoltmeter*  amplifier  and  Indicotor.  Lower  deck  holds:  power 
supply,  siqnol  source,  tuner  and  directional  coupler,  buffer  attenuator,  two  cavity  woremeters.  precision  ottenuotor  ond  slotted  line 


C  from  Eq.  3,  4  and  5. 

The  difference  between  the  at¬ 
tenuations  at  C  and  C'  jrives  the 
attenuation  per  half  wavelenjrth  in 
the  slotted  section.  By  subtractinjr 
the  slotted  line,  and  short  attenua¬ 
tions  from  the  total  measured  at¬ 
tenuation,  the  attenuation  of  the 
test  sample  is  determined.  The 
variable  short  is  calibrated  for  vari¬ 
ous  settinjrs  in  the  .same  manner. 
In  general,  the  attenuation  in  the 
slotted  line  is  neRliKibly  small  in 
comparison  to  that  of  the  test 
sample.  Thus,  it  is  necessary  to 
make  measurements  at  only  one  of 
the  minima  for  two  positions  of  the 
variable  short,  a  quarter  wavp- 
length  apart. 

Sources  of  Error 

The  amplitude  and  frequency 
variation  of  the  signal  source  will 
radically  affect  the  accuracy  of 
measurement.  The  amplitude-varia¬ 
tion  error  is  reduced  to  less  than 
1  percent  by  using  a  rectified  por¬ 
tion  of  the  signal  output  to  con¬ 
trol  the  amplifier  gain.  The  f-m  is 
reduced  to  a  minimum  by  fast-rise¬ 
time  square  waves  and  is  con¬ 
tinuously  monitored  to  insure  op¬ 
timum  operation.  Residual  f-m 
causes  a  broadening  of  the  stand¬ 
ing-wave  voltage  curve  about  the 
minima.  The  resultant  error,  how¬ 
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and  tMt  tampU.  Variobl*  short  is  not  shown 


ever,  has  been  reduced  to  less  than 
1  percent. 

The  precision  attenuator  will  de¬ 
termine  the  3.01-db  points  to  an 
absolute  accuracy  of  better  than 
±  0.2  db  over  a  40-percent  wave¬ 
guide  bandwidth  without  individual 
frequency  calibration.  The  result¬ 
ant  inaccuracy  is  less  than  1.9  per¬ 
cent.  Resettability  is  considerably 
better  and  the  inaccuracy  in  rela¬ 
tive  attenuation  measurements  is 
less  than  0.5  percent. 

The  displacement  measurements 
with  the  available  slotted  lines  are 
accurate  to  +  0.0001  cm  for  wave¬ 
guide  wavelengths  between  1  and  20 
cm  and  -f-  0.001  cm  for  waveguide 
wavelength  greater  than  20  cm. 
This  causes  the  attenuation  errors 
given  in  Table  I. 

The  error  due  to  the  mismatch 
caused  by  the  discontinuities  be¬ 
tween  the  test  sample  and  the 
slotted  line  and  variable  short  is 
removed  by  measuring  the  maxi¬ 
mum  and  minimum  attqpuations 
for  pha.se  addition  and  subtracting 
the  reflections  from  the  mismatch 
and  the  short.  The  attenuation 
error  due  to  movement  of  the  short 
over  a  quarter  wavelength  is  less 
than  0.0005  db  and  the  calibration 
error  can  also  be  held  below  this 
value  by  taking  the  average  of  a 
series  of  repeated  measurements. 


The  relative  error  resulting  from 
the  use  of  any  particular  short  is 
in  the  order  of  0.0002  db.  The 
error  due  to  amplifier  noise  is 
minimized  by  using  the  attenua¬ 
tion  designed  unto  the  short  to 
bring  the  minimum  of  the  voltage 
standing  wave  well  above  the  noise. 

Table  II  summarizes  the  total 
inaccuracy  of  this  measurement. 

Conc/usfOfi 

The  technique  has  proved  cap¬ 
able  of  determining  differences  in 
finishes  and  surface  conditions  not 
detectable  visually.  Tests  on  the 
general  run  of  commercially  avail¬ 
able  silver-plated  waveguide  has 
shown  that  the  silver  plating  is  so 
crystalline  and  porous  that  the 
resultant  attenuation  is  not  sig¬ 
nificantly  less  than  fur  unplated 
brass. 

One  silver-plating  technique 
known  as  the  periodic-reverse 
process  has  resulted  in  silver- 
plated  waveguides  with  greatly  im¬ 
proved  attenuation  characteristics 
as  indicated  by  measurements  made 
on  a  limited  number  of  samples. 
Further  work  is  in  progress  at  the 
general  engineering  laboratory  of 
Grifliss  Air  Force  Base,  to  evaluate 
the  effects  of  scratch  marks  and 
various  surface  treatments  on  the 
attenuation  of  waveguides. 
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Audio  Nomographs 


Three  nomographs  give  component  values  needed  to  obtain  desired  gain  and  bandwidth 
in  a  pentode  audio-frequency  amplifier,  without  use  of  sliderule.  Method  involves  use  of 
equivalent  circuits  for  high,  low  and  middle  frequency  ranges 


ESIGN  of  a  pentode  a-f  am-  .  By  JOSEPH  F.  SODARO 


Design  of  a  pentode  a-i  am- 
plifter  ia  simplified  by  re¬ 
ducing  the  basic  circuit  to  equiv¬ 
alent  circuits  for  mid-range, 
high  and  low  frequencies',  as 
shown  in  Fig.  1.  Optimum  val¬ 
ues  of  circuit  components  can  be 
obtained  directly  from  the  nomo¬ 
graph  in  Fig.  2,  3  and  4.  An 
actual  example  will  serve  to  illus¬ 
trate  the  design  procedure,  after 
which  the  condensed  instruc¬ 
tions  alongside  Fig.  4  should 
suffice  for  practical  use. 

Example.  Design  an  amplifier 
having  40  db  (100  times)  voltage 
gain  with  a  —3  db  passband  of 
60  to  20,000  cps.  This  is  to  drive 
a  6V6  self-biased  power  ampli¬ 
fier,  for  which  a  600,000-ohm 
grid  resistor  R,  is  recommended 
for  self-biased  operation. 

Choose  a  pentode  that  will 
give  the  required  gain.  Here  the 
6SJ7  would  seem  to  be  a  good 
choice  since  it  has  high  trans- 
conductance  and  the  same  heater 
voltage  requirement  as  the  6V6. 
Reference  to  a  tube  manual  gives 
a  p.  of  1,600  micromhos  and 
R,  =  1  meg  for  260  plate  volts 
and  — 3  grid  volts. 

To  find  Rt,  first  locate  40  db 
(or  100  times)  on  the  A  scale 
and  1,600  on  the  p„  scale  of  Fig. 
2.  Draw  a  straight  line  through 
these  points  and  read  63,000 
ohms  for  Draw  a  second 

straight  line  from  to  0.6 

meg  on  R„  to  intersect  Ri  at 
76,000  ohms.  Use  82,000  ohms, 
the  closest  10-percent  RETMA 
'  value,  as  the  plate  load  resist- 


l.uH  Ani/plrti.  (  altl. 


To  check  the  upper  3-db-down 
frequency  limit  /„  add  7  iti*.f  for 
the  6SJ7  output  capacitance  C., 
9.6  (t.(iif  for  the  6V6  input  ca¬ 
pacitance  Ct  and  an  estimated 
13.5  |x|xf  for  stray  and  wiring* 
capacitance  C,  to  get  30  |i|Af  for 
C..  (A  safe  guess  for  C.  in  con¬ 
ventional  circuits  is  10  to  15 
u.|if.)  Draw  a  line  from  63,000  on 
(Fig.  3)  to  30  on  C.  and 
read  83,000  cps  on  /,.  Thus,  the 
upper  3-db-down  frequency  /,  is 


Co'OUTPUT  CAP  Cj-INPUT  CAP 
OF  PCNTOOe  OF  NEXT  TUBE 


+  +  +  j  T 

c«-  stray  and  wiring  cap 

PENTODE  AF amplifier  CIRCUIT 


MIO-FREOUENCV  I' 

LOWER  3-OB  f— -  UPPER  3-DB 

fall-off  FREQ  fall-off  FREQ 

PASS-BAND  CHARACTERISTIC 


PLATE  RES.7i  o  4  i)«? 

OF  PENTODE 

MID-FREQUENCY  EQUIVALENT  CIRCUIT 


HIGH-F1)EQUENCY  equivalent  CIRCUIT 

_ ..Cc _ 


LOW-FREQUENCY  EQUIVALENT  CIRCUIT 

FIG.  I — Basic  circuit,  charactsristic 
rsspoBSS  cunrs  and  •qulTolsnl  Tsr- 
lions  lot  Ihroo  diiioront  ro^ions  of 
Iho  audio  spoctrum 


more  than  adequate  with  the  es¬ 
timated  shunt  capacitance.  If 
/,  is  too  low,  the  shunt  capaci¬ 
tance  or  Rl  must  be  reduced. 
Lower  Rt.  will  reduce  the  mid¬ 
frequency  gain,  however. 

To  determine  the  minimum 
allowable  coupling  capacitance 
C„  add  600,000  and  82,000  to  get 
582,000  ohms  for  R,  -I-  Rl.  Draw 
a  line  on  Fig.  4  from  this  to  50 
cps  on  ft  and  read  0.0066  (tf  on 
C.  as  the  minimum  allowable 
coupling  value.  The  reactance 
of  this  capacitance  equals  R,  + 
Rl  at  the  lower  3-db-down  fre¬ 
quency  ft.  Use  0.006  or  0.01  (li. 

Next,  determine  the  minimum 
allowable  screen  bypass  capaci¬ 
tance.  From  tube  and  circuit 
data,  choose  370,000  ohms  for 
screen  dropping  resistor  R.. 
Divide  ft  —  60  by  10  to  get  6  for 
ft.  Draw  a  line  through  these 
R.  and  /.  values  on  Fig.  4,  and 
read  0.09  uf  on  C„.  Use  0.1  i*f. 

Finally,  determine  the  min¬ 
imum  allowable  cathode  bypass 
capacitance.  From  tube  and 
circuit  data,  choose  680  ohms 
for  Rt.  Multiply  this  by  G„  = 
1.600  X  lO"*  mhos  to  get  1.08, 
which  is  approximately  one.  Ac¬ 
cording  to  the  tabulation  along¬ 
side  Fig.  4,  ft  is  then  /,  10,  or 

5.  Connect  680  on  R*  with  5  on 
ft  and  read  47  uf  on  C,  as 
minimum  allowable  cathode  by- 
pa.ss  capacitance. 

Reference 

(1)  P.  E.  Terman,  "Radio  IDnirl- 
noers’  Handbook.”  Me^raw-Hlll  Book 
Co„  New  York,  1943,  p  354-388. 

(Centinwed  e*  p  202) 
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FIRST”  IN  METAL 
PLASTIC  ENGINEERING 
STANDARD  IN  USE 


The  CINCH  "originar*,  or  "first"  numbers  many  types  of  components 
designed  for  varied  purposes  .  .  .  and  many  now  standard  in  use. 

And  the  performance  of  these  and  all  CINCH  components  has  proven  them 
to  be  of  the  utmost  in  quality,  of  insulation  and  other  materials,  tooling  fabri¬ 
cation,  plating  and  printing,  vacuum  waxing  and  workmanship.  Meeting  re¬ 
quirements  as  needed  with  sound  engineering  design,  volume  production, 
efficient  and  prompt  handling — these  form  the  basis  of  CINCH  service.  Consult 
CINCH. 


■•-e«iien«d  CINCH  110 
V*lt  TV  rfiKonnacl  plug, 
polanl  pending. 


CINCH-ERIE  Plaiicon  S«<k*t,  o 
|einl  davtiopmant  at  Eria  Ra- 
sUtar  Carp,  and  CINCH. 


CINCH  camponanit  ora  availabla  «t 
laading  alactranif  |abbara— avarywiiara 


Cinch  Manufacturing  Corporation 

1026  South  Homan  Avo.,  Chicago  24,  Illinois 


Subtidiory  ef  Unit«d-Carr  Fastener  CerperoHen,  Cambridge,  Mass. 
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What  a  Combination! 


For  b<*tt€»r  contact  a88eiiibli<'8  . . .  EXPERIENCE— 35  years  . , . 
FACILITIES— include  complete  resistance  welding  €H}uipiii<‘nt. 


1^' 


The»e  resiatance  iividrrs  occupy  a  jtart  of  KtOJHX) 
feet  of  floor  sftoce  devoted  to  contact  production. 


Reaittance  u'olding  machine  in  the 
Mallory  (Mittact  Engineering  Laboratory, 


'Pile  fomplele  facilitieH  for  making  contact 
asHcinhlicH  at  Mallory  incljule  sjmt,  projection, 
tape  and  jwiint  Heldin«i  rnachincH  .  .  .  a»  uell 
as  five  types  of  brazing  equipment.  'I'hiis, 
Mallory  engineers  are  unrestricted  in  their  choice 
of  the  one  best  assembly  method  to  fit  your 
particular  needs. 

hen  you  bring  your  contact  problems  to 
Mallory,  you  get  the  advantage  of  an  unequalled 
source  of  data  and  experience  in  resistance  weld¬ 


ing  te<*hnique8  .  .  .  another  important  factor  that 
assures  precision  and  uniformity  for  the  con¬ 
tacts  in  your  prinlucts. 

A  complete  range  of  contact  materials  and  pro¬ 
duction  methods  results  in  lower  cost  contacts 
produced  to  your  requirements. 

P'or  complete  information’,  write  us  today.  Our 
engineers  will  he  glad  to  study  your  reipiire- 
ments  .  .  .  answer  your  (piestions. 


Expect  more . . . 

Get  more  from  MaLLOrY 


In  t  'anada,  matir  anJ  tuM  tr  Johnson  Mmttkry  am!  Mallory,  Ijtl.,  110  InJuort  Sirort,  Toronto  13,  Ihaarii 
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EI«<trom«chanical<— Rcsittori  •  SwitchM  •  TalavMon  Tuneri  •  Vibrators 
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Motaliwrgicol— Contacts  •  Spocioi  Matals  and  Ceramics*  W aiding  Materials 
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Pi  Matching  Networks 

R.  W.  Johnson 

Slectrontc  Kngineer 
Piuadena,  Calif, 

Usual  solutions  for  the  circuit 
parameters  of  pi  matching  net¬ 
works  require  reference  to  charts 
or  curves,  or  substitution  in 
quadratic  formulas.  This  article 
will  discuss  a  simplified  approach 
based  on  transmission-line  analogy. 

A  transmission  line  of  arbitrary 
electrical  length  6  can  be  repre¬ 


FIG.  1 — Pi  network  equivalent  for  o  loee- 
lee*  line  (A)  roduco*  to  (B).  or  to  (C)  for 
odd-quarter-wovo  caee* 


sented  by  a  pi  equivalent  network, 
for  the  purposes  of  analysis.  The 
equivalence,  while  not  valid  for  all 
considerations,  is  exact  for  the 


present  discussion.  The  equivalent 
for  a  lossless  line  is  shown  in  Fig. 
lA  on  this  page. 

In  a  transmission  line  an  odd  num¬ 
ber  of  quarter-wavelengths  long, 
an  impedance  transformation  takes 
place  between  input  and  output 
terminals.  The  input  impedance  is 
given  by  Z*,/Zl,  where  Z,  is  the 
characteristic  impedance  of  the  line 
and  Zt  is  the  load  impedance.  The 


pi  equivalent  of  Fig.  lA  reduces  to 
either  the  network  of  Fig.  IB,  or 
Fig.  1C  for  the  odd-quarter-wave 
case. 

The  selection  of  the  parameters 
of  a  lumped-constant  pi  network 
can  be  made  by  calculating  the  re¬ 
quired  Z.  as  the  square  root  of  the 
input-output  impedance  product, 
and  using  reactances  of  this  value 
in  Fig.  IB  and  Fig.  1C.  Where 


RADAR  CHART  COMPARATOR 


Identification  of  light  blob*  on  a  radar  ecroon.  indicating  oblocte  eurrounding  a 
chip.  I*  ofton  dlfiicult  for  a  navigator.  A  British  Invention  makos  it  possiblo  to 
■uperimpos#  tho  radar  display  upon  o  clandard  chort  of  tbo  aroa.  Tho  chort 
comparison  unit  which  le  attachod  to  tho  radar  Indicator,  also  proiecte  an  arrow 
upon  tho  chart  bolow  to  show  the  navigator  his  position  and  hooding 


204 


December,  1953  —  ELECTKON  ICS 


TEST 


ANALYZE 


EVALUATE 


Telmetering  Performance 
Quickly  and  Accurately 


SIGNAL  GENERATOR 

Type  202- D 

Frequency  Range  175-250  me. 


With  the  type  202>D  Signal  Generator,  you  can 
quickly  and  accurately  test,  analyze  and  evaluate  the 
performance  of  telemetering  receivers  and  associated 
equipment.  Note  that  the  frequency  coverage  of  the 
instrument  is  provided  in  a  single  range  between 
175-250  me 

SMCinCAJIOMSt 

RF  RANOf:  175-2SO  iWQWcycl—  In  nn*  rnne*.  nccurntn  In  ^  O.S%. 
Mnin  frn<|nnn<y  rfini  nl*n  cnlikfntnrf  in  24  newnl  rfivltinnt  fnr 
«•••  wMi  vaminr  trnewnney  4inl. 

ViRNIiR  FREQUENCY  DIAL:  Tkit  4inl  it  4ivMn4  ini#  neemxl- 
mnlnly  100  nevnl  tenin  4iviti#nt  #n4  It  cnueM  I#  Min  mnin 
frneunney  4i#l  by  n  24:1  fnnr  Irnin.  Thn  nfpmKimnIn  frn«|«nn<y 
chnnen  itnr  vnminr  4ivlti#n  it  35  kc. 

FREQUENCY  MODULATION  (DEVIATION);  Thn  FM  4nvinlinn  it 
cnnMnwnwtly  vnrinbln  fmm  snm  In  240  he.  Thn  mndvlnlinn 
mnlnr  It  cniibrnln4  In  Hun#  FM  rnnfnt  (1)  0-24  kc.,  (2)  0-30  he., 
an4  (3)  0-240  kc.  dnvinllnn. 

AMPLITUDE  MODULATION:  UHlicing  Ihn  inlnmnl  nudin  ntcillnlnr 
ompiHudn  modwinlinn  mny  bn  nblninnd  nvnr  Ihn  rang#  nf 
0-50%  wHh  mnlnr  cnllbraHon  gninit  nf  30%  nnd  50%.  By 
mnont  nf  nn  nxfnrnol  nudin  otcillnler  Hin  RF  cnrrinr  mny  bn 
omplilwdn  modulnlnd  In  tubtinniinlly  1(X>%.  A  frnni  pnnnl 
Inch  it  providnd  which  pnrmilt  dirnd  cnnnndinn  nf  nn  nxlnmnl 
mnduinNng  voHngn  tnuren  In  Ihn  linni  tingn  fnr  pultn  nnd 
tqunrn  wnvn  modulnlion.  Undnr  Ihntn  cnndHinnt  Hin  ritn  Hmn 
nf  Ihn  mndwinind  cnrrinr  it  Intt  Ihnn  0.25  micmtncnndt  nnd 
Ihn  dneny  limn  Intt  Ihnn  O.B  micmtncnndt. 

MODULATION  CONTROLS:  Snpnraln  gnlnnNnmnlnrt  nrn  pmvidnd 
fnr  cnnMnwnut  ennirni  nf  FM  nnd  AM  Invnit. 

MODULATING  OSQLLATOR:  Thn  inlnmnl  AF  ntcIHnlnr  mny  bn 
twMchnd  In  pmvMn  nilhnr  fmqunncy  nr  nmgliludn  mndulnlinn. 
H  mny  nitn  bn  twHchnd  nR.  EighI  Mxnd  fmqunncint  bniwnnn 
50  cycint  nnd  15  klincycint  nra  nvnllobln,  any  nnn  nf  which 
mny  bn  tnlndnd  by  n  minry  lygn  twilch. 

RF  OUTPUT  VOLTAGE:  Thn  RF  nnigni  vnllngn  it  cnnMnwnntly 
vnrinbln  nvnr  n  rangn  fmm  0.1  micmvnil  In  0.2  vnht  nl  Hin 
Inrminnit  nf  Hin  nwigul  cnMn.  Thn  imgndnncn  nf  Hin  RF  nidgnl 
|nck,  Innking  infn  Hin  intinimnni,  it  53  nhmt  mtitHvn. 

DISTORTION:  FM:  Thn  nvnmil  FM  ditinriinn  nl  75  kc.  it  Intt  Ihnn 
2%  nnd  nl  240  kc.  Intt  Ihnn  10%. 

AM:  Thn  ditinriinn  gmtnni  nl  Ihn  RF  nvigni  fnr  30%  nmgHlwdn 


mndvinlinn  it  Intt  Hinn  3%  nnd  fnr  50%  AM  Intt  Ihnn  4.5. 
Al  100%  Hin  ditInfHnn  it  12%  In  15%  dngnnding  wgnn  Hin 
mndwInHng  frn«|unncy. 

SPURIOUS  RF  OUTPUT:  All  tgnrlnwt  RF  owIgMl  vnHngnt  nrn  nl 
InntI  25  dh.  bninw  Ihn  dntlr^  fwndnmnninl.  Tninl  RMS  tgiirinvt 
FM  fmm  Hin  40  cycint  gnwnr  tnuren  it  dnwn  mnrn  Hinn  50  db., 
wHh  75  kc.  dnvinHnn  nt  n  rnfnmncn  InvnI. 

EXTERNAL  MODULATION  REQUIREMENTS; 

Fmqunncy  MnduloHnn;  Thn  dnvinHnn  tnntHivHy  it  50  kc.  gnr 
vnN.  Fnr  nxlnmnl  FM  Ihn  Ingul  imgndnncn  It  1500  nhmt. 
AmglHudn  Mndulnlinn:  Aggmximninly  45  vnHt  nrn  rnquimd 
fnr  50%  moduloHnn  nnd  100  vnHt  fnr  100%  mnduinHnn. 
Fnr  nxlnmnl  AM  ihn  ingul  Imgndnncn  it  7500  nhmt. 

Audi#  Vnllngn  fnr  ExInmnI  Utn;  Thnm  It  nvnilnbln  nl  Ihn  FM 
nxlnmnl  ntcillnlnr  binding  gntit  nbnul  5  vnHt  n.c.  maximum 
nnd  ol  Hin  AM  nxlnmnl  ntcillnlnr  binding  gntit,  50  vnHt 
maximum. 

DIMENSIONS  AND  WEIGHT:  OiHtidn  cnMnnl  dimnatinnt:  17" 
high,  13M"  wMn,  dnng.  Wnighl:  35  gnvndt. 

Pricni  $980.00  F.O.B.  Boonfon,  N.  i. 
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the  load  is  made  up  of  a  parallel 
combination  of  resistance  and  re¬ 
actance,  the  shunt  susceptance  need 
only  be  properly  combined  with  the 
susceptance  of  the  corresponding 
shunt  arm  of  Fig.  IB  to  maintain 
a  resistive  input  impedance. 

General  Unbalanced  Case 

The  general  pi  network  shown 
in  Fig.  2A  can  be  considered  as 
made  up  of  a  balanced  pi  with  ad- 


FIO.  2 — Qracral  pi  network  (A)  cem  b« 
coaald«r*d  aa  a  balaacad  pi  network 
with  addod  roactonce*  (B) 


ditional  reactances  shunting  both 
input  and  output,  as  shown  in  Fig. 
2B.  A  similar  equivalent  can  be 
constructed  for  reactances  of  op¬ 
posite  sign  and  can  be  used  to  ex¬ 
amine  the  effects  of  changing  fre¬ 
quency. 

In  this  case,  the  impedance  seen 
looking  to  the  right  of  line  a-a, 
when  a  load  impedance  Zj,  is  con¬ 
nected  across  terminals  3-4,  is 
X*/Zi.  -I-  jX'/X,.  This  is  a  series 
combination  of  resistance  and  in¬ 
ductive  reactance  when  Z,,  is  re¬ 
sistive  and  X.  is  capacitive.  This 
series  combination  is  then  shunted 
by  the  capacitive  reactance  Xt 
similar  to  an  ordinary  parallel 
tuned  circuit  of  finite  Q. 

It  is  evident  that  a  value  of 
can  be  found  for  which  this  total 
combination,  which  is  the  input 
impedance  at  terminals  1-2,  be¬ 
comes  resistive.  This  value  of 
however,  depends  on  resistance  Rl, 
and  so  the  input  impedance  will  be 
resistive  only  for  a  given  value  of 
R,..  This  is  another  way  of  saying 
that  the  exact  resonant  frequency 
of  a  parallel  re.sonant  circuit  de¬ 
pends  on  the  Q  of  the  circuit.  In 
the  balanced '  case  fireviously  con¬ 
sidered,  where  all  three  reactances 


are  equal,  the  input  impedance  is  a 
pure  resistance  for  any  value  of  Rc 
as  long  as  frequency  remains  con¬ 
stant.  Where  a  variable  pure  re¬ 
sistance  is  to  be  transformed, 
therefore,  the  balanced  pi  offers 
obvious  advantages  over  the  un¬ 
balanced  pi,  at  any  given  frequency. 

Tandem  Networks 

An  interesting  property  of 
matching  networks  arises  when, 
such  networks  are  connected  in 
tandem,  as  shown  in  P'ig.  3.  This 
connection  is  analogous  to  the 
tandem  stub-matching  system  com¬ 
monly  used  in  antenna  work.  The 
impedance  seen  looking  to  the  right 
of  section  a-a  is  Z.'lZ,..  This  im¬ 
pedance  is  the  load  for  the  second 
network,  and  so  the  input  im¬ 
pedance  Z  becomes  Z  =  Zt  (Z.,/ 
Z,,)*.  The  double  transformation 
cancels  the  usual  reciprocal  rela¬ 
tionship,  as  will  any  even  number 
of  quarter-wave  sections.  Here,  the 
transformation  ratio  between  Z 


FIG.  3 — Tand*m  network  bos  tronsior- 
motlon  ratio  dopondont  only  on  tbo  ratio 
oi  tho  impodancoa 


and  Z,,  depends  only  upon  the  ratio 
of  Z.,  to  Z.„  and  not  upon  their 
actual  values,  in  this  lossless  case. 
This  property  has  considerable 
utility  when  the  desired  transfor¬ 
mation  ratio  is  large,  and  would 
require  an  abnormally  high  value  of 
Z.  for  the  single  case. 

Transformations  of  much 
greater  than  10  to  1  are  easily 
possible  with  the  tandem  circuit. 
The  same  principle  can  be  extended 
for  more  tandem  sections,  and  in 
the  limiting  case,  is  analogous  to 
a  tapered  tran.smission  line. 

(Continued  on  p  208) 


ONE-TUBE  COLOR  CAMERA 


Color  IoUtUIoii  pickup  using  only  ono  camera  tube  is  accomplished  with  the 
CBS  Chromacoder.  The  picture  is  rlewed  first  with  a  field-sequential  camera 
using  a  single  image  orthicon.  The  S25-llne.  180-iield  picture  is  then  displayed 
on  the  monochrome  picture  tube  at  the  left.  The  red.  blue  and  green  fields  are 
then  scanned  by  each  oi  Ihre4  Vldlcons  (right!  occording  to  NTSC-proposed  stem- 
dords.  The  outputs  of  the  three  Vldlcons  are  fhen  encoded  in  the  monner  normally 
used  to  produce  an  NTSC  color  signol 
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The  first  characteristic  which  the 
user  has  a  right  to  expect  in  a  pre¬ 
cision  potentiometer  is  accurate 
performance ...  and  in  precision  po¬ 
tentiometers,  performance  depends 
upon  the  coil. 

In  an  accurate  linear  potenti¬ 
ometer,  any  given  amount  of  slider 
travel  must  result  in  a  correspond¬ 
ing  voltage  change ...  no  matter 
which  portion  of  the  coil  is  traversed. 

To  achieve  this,  a  potentiometer 
manufacturer  is  careful  to  select  re¬ 
sistance  wire  of  uniform  thickness 
. . .  and  to  space  it  as  accurately  as 
possible  when  winding  it  around  the 
core. 

Like  all  manufacturers  of  preci¬ 
sion  potentiometers,  we  select  our 
resistance  wires  from  the  good  ones 
available  from  several  sources . . . 
picking  the  proper  alloy  and  size  to 
meet  your  requirements. 

Up  tb  this  point,  making  precision 
potentiometers  is  not  particularly 
difficult. 

The  first  critical  phase  is  the  series 
of  operations  involved  in  coil  wind¬ 
ing...  and  Helipot  Corporation  en¬ 
gineers  have  developed  a  special 
machine... unique  in  the  industry 
...which  performs  the  coil-making 
operations  in  continuous  sequence. 

First  the  core  wire  travels  through 
pressure  rollers  which  take  out  ail 
kinks.  Next. ..in  a  dustfree  chamber 
. . .  the  resistance  wire  is  wrapped 
around  the  core.  To  insure  even 
spacing,  the  rate  of  travel  of  the 
core  wire  and  the  speed  at  which  the 
resistance  wire  is  wound  are  both 
minutely  controlled. 

The  wire  travels  on...  through  a 
small  pre-heater ...  then  past  jets 
which  coat  it  with  just  the  right 
amount  of  insulating  varnish... and 
through  an  infrared  oven  to  dry  the 
varnish.  Finally,  the  wire  is  coiled 
into  a  helix  of  the  correct  diameter 
by  another  set  of  rollers... and  cut 
to  the  desired  length  of  one  to  forty 
turns. 

All  this  is  done  by  the  machine 
in  a  continuous  operation... care¬ 
fully  controlled  at  each  step . . .  fol¬ 
lowed  by  microscopic  inspection  and 
rigorous  testing  of  the  completed 
coils. 

At  Helipot’s  Pasadena  plant,  a 
battery  of  these  high-speed  coil¬ 
winding  machines  assures  full-scale 
production  of  high-quality  coils . . . 
produced  automatically  with  con¬ 
siderable  saving  of  time  and  effort. 


Helipot  makes  a  complete  line 
of  single-turn  and  multi-turn 
precision  potentiometers,  and 
tums-counting  Duodials.  Many 
models  are  regularly  carried  in 
stock  for  immediate  shipment. 


HOWTO 

WIND  UP 

WITH  A 
BETTER 
COIL! 


Helipot*. ..  first  in  precision  potenti¬ 
ometers  . . .  makes  sure  that,  in  every 
Helipot,  you  do  have  a  better  coil. 
Specially-developed  coil  winding 
machines  are  but  one  of  the  many 
ways  in  which  Helipot  has  pioneered, 
in  the  manufacture  of  better  precision 
potentiometers. 

The  coil  winding  machine  is  another 
example  of  how  Helipot  has  applied 
mass-production  techniques  to  delicate 
operations  requiring  extreme  accuracy 
. . .  insuring  the  lowest  price  consistent 
with  the. high  quality  you  expect  in 
Helipot  products. 


WRITE  FOR  YOURS  TODAYI 
The  Helipot  Model  Selector  eneblct  you  to 
determine... quickly  and  easily.. .the  elec- 
aical  and  mechanical  characteriatka  of  all 
Helipots.  Ohou  Law  formulae,  temperature 
conversion  formulae,  aitd  other  tablet  make 
it  doubly  useful. 

ASK  rot  M.S.  NO.  1202 

•  T.M.  Reg.  U.  S.  Pat.  Off. 


"  a  division  of  BECKMAN  INSTRUMENTS,  INC. 

SOUTH  PASADENA,  CALIFORNIA 

PLANTS  AT  SOUTH  PASADENA.  CALIFORNIA  A  MOUNTAINSIDE,  NEW  JERSEY 
ENGINEERING  REPRESENTATIVES  IN  PRINCIPAL  CITIES 

first  in  precision  potentiometers  ra 


Woat  nor*  iMfonnatlMT  Uta  pest  cord  ea  last  poga. 
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junction  that  causes  a  sharp  de¬ 
crease  from  thousands  of  megohms 
to  a  few  hundred  ohms  in  the  back 
resistance  of  a  diode  when  the  ap¬ 
plied  voltage  reaches  a  certain 
value.  This  voltage  is  called  the 
Zener  voltage. 

The  action  is  similar  to  the  sharp 
increase  in  conduction  in  a  gas- 
discharge  voltage-regulator  tube. 
In  the  circuit  shown,  Zener  diode  is 
used  in  place  of  a  reference  battery. 
Series  and  shunt  thermistors  make 
compensation  for  changes  in  the 


THE  FRONT  COVER 

Commercial-type  radar  is 
used  on  new  Army  craft 
designed  to  traverse  shallow 
rivers,  harbors  and  water¬ 
ways,  Prototype  of  the  new 
220-foot  barge  was  launched 
last  month.  It  will  be  em¬ 
ployed  in  overseas  military 
installations.  Navigator’s  dis¬ 
play  screen  in  pilot’s  room 
will  enable  maneuvering 
among  buoys,  banks  of  rivers 
and  channel  markers  in  dark 
or  foggy  weather. 

Similar  electronic  equip¬ 
ment  is  used  on  countless 
military  craft,  the  exact  num¬ 
ber  being  classified.  More 


than  2,300  merchant  craft, 
which  require  radar  licenses 
from  FCC,  are  so  equipped. 


Stabilized  Transistor 
Audio  Oscillator 

The  audio-frequency  oscillator 
circuit  shown  in  Fig.  1  uses  two 
transistors  in  push-pull  class-C 
operation.  Overall  efficiency  is  on 
the  order  of  76  percent.  Distortion 
is  low,  and  signal-to-noise  ratio 


of  the  oscillator  is  better  than  100 
db. 

Amplitude  is  stabilized  to  about 
1  percent  over  a  wide  range  of  sup¬ 
ply  voltages,  output  loads  and 
temperatures  by  making  use  of  sili¬ 
con  junction  diodes  that  exhibit 
Zener  effect.  The  Zener  effect  is 
the  property  of  a  .semiconductor 


ENVIRONMENTAL  TESTING  LAB 


CBTlronmMlal  tMtlnq  laboratory  ei  Ih*  Admiral  Corp.  In  Chlcaqo.  Ill  includoa 
vlbrottoB  lobto  la  ioroqrooad  and  woolhor  tlmulattaq  unit  ol  right.  Tho  vlbrattoa 
toblo  prodocM  4.000  Tibrattoaa  a  aiiauto  ior  tMtiag  aircroit  and  ahlpboord  oloc- 
Irealc  oqulpmoat.  CUmatic-lMl  choatbora  coa  aobtoct  aqulpmoal  to  a  tooiporatura 
roaga  irom  — 100  to  11$  T.  RalotlTo  huoildity  coa  bo  rariod  irom  20  to  M  porcoal. 
For  toattag  olrcrail  ognlpmoal,  oltUudoa  irom  aoa  lovol  to  10.000  fool  coa  br 

aimulotod 


FIG.  1 — Audio  oacillolor  circuit  usoa 
tomporaluro-compoaaatod  Zoaor  diodo 
ior  atablliaatlon.  All  tronaiormorB  wlnd- 
laga  oro  on  a  common  coro 

temperature-sensitive  Zener  diode. 
Diodes  D,  and  D,  supply  d-c  volt¬ 
ages  for  compensation. 

Capacitor  C,  and  the  68,000-ohm 
series  resistor  supply  a  surge  of 
current  to  the  base  winding  when 
switch  S  is  closed.  This  is  needed 
to  start  oscillations  since  zero  bias 
would  cause  cutoff. 

This  article  has  been  abstracted 
from  a  paper  “An  Amplitude  Sta¬ 
bilized  Transistor  Oscillator’’  by 
E.  R.  Kretzmer,  presented  at  the 
National  Electronics  Conference, 
September  1953. 

Magnetic-Amplifier 
Phase-Shift  Corrector 

One  of  the  problems  in  servo¬ 
mechanism  work  is  the  provision  of 
satisfactory  compensating  or  phase- 
correcting  networks  for  a-c  carrier- 
type  systems.  The  problem  arises 
from  the  fact  that  kuch  networks 
must  shift  the  phase  of  the  en¬ 
velope  of  a  suppressed-carrier 
amplitude-modulated  signal  with¬ 
out  shifting  the  pha.se  of  the  car¬ 
rier.  Some  difficulty  is  encountered 
in  meeting  these  requirements 
without  excessive  attenuation 
The  circuit  shown  in  Fig.  1 
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A  NEW  SOURCE 
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If  you  use  either  of 
these  two  time-proved 


electron  lube  types,  the  good 
news  it  that  they  are  now 


available  from  Lewis  and 
Kaufman,  produced  with 


the  skill  that  makes  "Lot 
Gatos"  mean  "long  life". 


LOS  GATOS  ELECTRON  TUBES-MADE 
TO  SERVE  FOR  NjNE  LIVES  PLUS. 
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LtUIIS  and  KflOfmeil,  lid. 


LOS^GATOS  1 


CALIFORNIA 


Eiport  Represantalivet  MINTHORNE  INTERNATIONAL  CO,  INC 
15  Moore  Street,  New  York  4  N  Y  Coble  Address  "M.fstborne' 


of  highest  quality 
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There  are  thousands  of  components  used  by  the  electronics 
industry  that  bear  the  famous  Trade  Mark  of  the  American 
Phenolic  Corporation  —  amphenol.  All  of  these  are  so 
designed  and  so  manufactured  that  they  will  live  up 
to  the  reputation  for  quality  that  is  expected  of 
this  name — amphenol.  Manufacturers  who  have 
used  AMPHENOL  conncctors  and  cables  for  years 
and  those  just  beginning  to  utilize  amphenol  com¬ 
ponents  are  united  in  the  justified  belief  that  they  can  always 
count  on  consistent  quality  with  amphenol. 

Quality  from  amphenol  is  not  happenstance.  Rather 
it  is  the  product  of  teamwork  between  engineering  and 
production.  Beginning  in  engineering,  each  new  design 
is  considered  from  two  important  viewpoints: 
will  this  product  perform  its  task  effi¬ 
ciently?  is  it  the  best  that  we  can  make?  Com¬ 
ponents  passing  these  tests  are  still  subject  to  production 
analysis  on  material  and  manufacture:  superior  material 
and  strictest  manufacturing  tolerances  are  demanded. 
Finally,  the  product  must  pass  rigid  inspection  pro¬ 
cedures  before  it  is  shipped  to  the  customer. 

To  be  sure  of  highest  quality  be  sure  and  specify 
AMPHENOL— America’s  leading  manufacturer  of 
quality  components. 


The  new  and  totally  revised  amphknol 
ceneral  Catalog  H-3  is  just  off  the  prem.  For 
information  on  the  entire  amphknol  line  of 
quality  components  and  miscellaneous  products 
send  for  Catalog  B-3. 


AMERICAN  PHENOLIC  CORPORATION 
Chicago  50,  illinois 


ELECTRONS  AT  WORK  (costisiMd) 

maintains  output  carrier  in  phase 
with  input  carrier  within  20  de¬ 
grees.  Carrier  frequency  is  not 
allowed  to  vary  more  than  10  per¬ 
cent  and  attenuation  is  held  to  a 
minimum.  A  suppressed-carrier 
signal  E.  is  applied  at  T,.  The 


FIG.  1 — Two  magnetic  modulators  are 
used  in  circuit  to  maintoin  input  carrier 
in  phase  with  output  carrier 


carrier  is  injected  by  the  secondary 
of  r,  providing  an  a-m  carrier  E, 
to  the  phase-shift  network.  This  is 
demodulated  and  E,  appears  as  an 
a-c  voltage  of  signal  frequency. 

If  no  d-c  phase-shift  circuit  is 
used  Et  will  equal  E»  and  the  input 
to  the  modulators.  The  low-fre¬ 
quency  input  of  each  modulator  is 
used  to  vary  the  output  of  the  mod¬ 
ulators.  Carrier  output  of  modu¬ 
lator  B  is  reversed  in  phase  by 
transformer  r„  having  its  second¬ 
ary  in  series  with  the  output  of 
modulator  A. 

Using  this  arrangement  the  out¬ 
put  is  a  suppressed  carrier  at  the 
same  signal  frequency  as  the  input. 
Desired  lead  or  lag  characteristics 
can  be  introduced  by  the  d-c  lead  or 
lag  network. 

This  article  has  been  abstracted 
from  a  paper  “The  Magnetic  Modu¬ 
lator  in  A-C  Servo  Corrective  Net¬ 
works’’  presented  at  National  Elec¬ 
tronics  Conference  by  C.  Voltz. 


Magnetron  Power  Indicator 

By  Marcus  Nowogrodski  and 
j  Victor  J.  Stein 

I  Amperex  Electronics  Corp. 

j  Ilicksville,  .V.  Y. 

!  The  high  peak  power  levels  gen- 
!  erated  by  pulsed  magnetron  oscil- 
I  lators  make  possible  the  use  of 
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ELECTRONS  AT  WORK 


gas-discharKe  devices  for  detection 
of  r-f  energy  in  the  magnetron 
output  transmission  line.  When 
these  visual-indication  devices  are 
used  in  conjunction  with  measuring 
instruments,  they  may  appreciably 
reduce  testing  time,  particularly  on 
production-type  test  stations. 

In  the  instrument  to  be  de¬ 
scribed,  the  extinction  properties 
of  the  plasma  discharge  in  neon 
bulbs  are  used. 

Equal  concentrations  of  elec¬ 
trons  and  positive  ions  exist  in  the 
plasma.  If  these  equal  distribu¬ 
tions  are  destroyed  by  causing 
electrons  to  drift  unidirectionally 
forming  regions  of  positive-ion  ac¬ 
cumulation  within  the  plasma,  the 
discharge  can  be  locally  extin¬ 
guished.  This  is  the  mechanism  of 
the  formation  of  the  series  of 
striations  frequently  observed  in 
the  positive  columns  of  gas-dis¬ 
charge  tubes. 

An  NE-2  neon  lamp  is  loop-cou¬ 
pled  to  the  waveguide  transmission 
line  so  that  one  of  its  electrodes 
is  at  the  waveguide  potential  for 
low-frequency  signals.  The  cou¬ 
pling  is  very  loose,  so  that  the  r-f 
energy  reaching  the  neon  bulb  is 
just  capable  of  sustaining  a  plasma 
discharge  within  the  tube.  If  a 
d-c,  or  low-frequency  a-c,  potential 
difference  is  applied  between  the 
two  electrodes  of  the  neon  lamp, 
the  glow  will  extinguish.  The  volt¬ 
age  required  to  extinguish  the  dis¬ 
charge  is  proportional  to  the  pulse 
power  in  the  waveguide  transmis¬ 
sion  line. 

The  upper  limit  of  power  levels 
for  which  the  device  will  operate 
is  determined  by  the  coupled  energy 
level  for  which  no  extinction  oc¬ 
curs,  while  the  lower  limit  of  oper¬ 
ation  occurs  at  energy  levels  for 
which  no  continuous  discharge  can 
be  jiistained.  Thus  the  coupling 
must  be  adjusted  for  the  desired 
range  of  power  levels  in  the  wave¬ 
guide.  This  is  not  a  serious  limi¬ 
tation,  as  the  instrument  is  meant 
to  be  calibrated  and  used  for  meas¬ 
urements  of  output  power  of  a 
specific  magnetron  type. 

It  was  found  advantageous  to  de¬ 
couple  the  neon  lamp  from  the 
waveguide  to  the  point  where  the 
propagated  energy  levels  are  insuf¬ 
ficient  to  start  the  discharge 


AN  CONNECTORS 

Gold-plated  contacts  are  now 
standard  on  all  amphenol  AN 
connectors!  This  iihprovement 
in  approved  AN's  is  the  latest 
result  of  the  constant  research 
being  done  by  amphenol  to  pro¬ 
vide  better  electrical  and  me¬ 
chanical  performance  of  these 
critical  circuit  links. 
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blue  RIBBON  CONNECTORS 

Gold-plated  contacts  are  also 
featured  on  Amphenol’s  blue 
Ribbon  connectors.  These  con¬ 
nectors  provide  absolute  ease  of 
insertion  and  extraction  in  plug¬ 
in  type  sub-assemblies—  incor¬ 
porate  the  finest  materials,  in¬ 
cluding  the  new  1-501  blue 
dielectric. 


MINIATURE  CONNECTORS 

Amphenol  miniature  connec¬ 
tors  are  for  positive  intercon¬ 
nection  of  miniature  electronic 
eouipment.  Contacts  are  gold- 
plated,  dielectric  material  is 
AMPHENOL  1-501  blue  diallyl 
phthalate  and  hardware  is 
nickel-plated  brass.  Available 
with  either  socket  or  pin 
contacts. 


RF  CONNECTORS 

All  AMPHENOi.  RF  connectors  are 
made  in  accordance  with  govern¬ 
ment  specifications.  The  strict 
production  and  inspection  pro¬ 
cedures  that  AMPHENOI.  uses  in  the 
manufacturing  of  quality  RF  con¬ 
nectors,  however,  are  unique  with 
AMPHENOL.  Here,  again,  quality  is 
.assured. 
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RG  type  COAXIAL  CABLES 

Amphenoi.  precision-manufactured 
coaxial  cables  have  polyethylene  or 
new  hi^h  low-temperature  plastic 
dielectrics  and  provide  years  of  top 
quality  performance.  Constant  in¬ 
spection  during  every  phase  of 
manufacture  insures  the  quality  of 
the  final  product. 
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This  is  the  time  of  the  year  when 
Planners  of  Budgets  become  concerned  about 
spending  advertising  money  to  the  best  advantage 
for  manufacturers  of  electronic  components  and  parts. 

The  question  is:  WHEN  and  WHERE? 

The  advertising  medium  which  saturates  the  market 
is  the  most  desirable  from  the  manufacturer’s  side  of  the  picture; 
that  is  the  principal  reason  WHY  far-seeing  manufacturers 
schedule  their  year’s  campaigii  in  ELECTRONICS. 

Here  are  12  regular  monthly  issues  of  ELECTRONICS, 

January  through  December, 

plus  the  mid-June  issue,  the  ELECTRONICS  BUYERS’  GUIDE. 
12  opportunities  for  monthly  product  promotion 
and  a  year  ’round  opportunity  to  have  your  product  story 
seen  by  those  who  daily  use  the  GUIDE. 

Here  is  a  ready-made  PRODUCT  SALES  PROGRAM 
designed  to  reach  the  buying  people  of  the  industry. 

Keep  your  product  story  on  tap 

for  the  purchasing  influences  in  the  electronic  industry 
in  these  13  issues. 


A  M«0tAW4ilU  niM.ICATtON 


The  alert  manufacturer,  the  one  who  plans  ahead, 
gets  greater  sales  results  from  his  advertising  dollar 
by  putting  1 2  issues  of  ELECTRONICS  and  the  ELEC¬ 
TRONICS  BUYERS’  GUIDE  at  the  top  of  his  schedule. 


21 


Wont  mort  htfernMtioii?  Um  post  cord  on  lost  pogt. 
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ANNUAL  BUYERS’  GUIDE 


-WfflT  STIiiT,  NfW  YOM(  3«,  N.  Y. 
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Day  upon  day, 

throughout  the  twelve  months  of  the  year, 
design  engineers  refer  to  the  buying  reference  pages 
of  the  ELECTRONICS  BUYERS’  GUIDE 
to  find  the  product  information  they  need 
when  they  design-in  your  product. 

As  the  manufacturer,  this  kind  of  readership 

is  of  utmost  importance, 

for  this  is  the  kind  that  leads  to  sales. 

At  the  breadboard,  the  design  engineer 
can  quickly  refer  to  the  complete, 

easy-to-read  pages  of  the  GUIDE . 

the  point  of  sale  for  your  product. 

Usage  by  all  types  of  buying  influences 
proves  the  GUIDE’S  sales  value. 

The  quickest  and  most  direct  route 
from  your  plant  to 

these  purchasing  people  of  the  industry 
is  through  the  sales  pages  of  the  GUIDE. 

For  the  most  penetrating  coverage  in  the  field  . . . . 


HERE’S  WHAT  THEY  ARE 
SAYING  ABOUT  THE  “GUIDE.” ' 

"Mfrlng  fo  /our  tu/ort'  Guido  .  .  .  or^ociatl/  | 
voluablo  oro  tho  indoMot  to  produett  ond  menu- 
foeturort.  Tho  mothod  in  whieh  an  IndoM  It  datti- 
flod  It  OMiromol/  holpful.” 

{••cfrenlc  litQlitMr, 
Aircraft  Company 

“Wa  ura  llottroniet  tu/ori'  Guido  for  doformlnlng 
tuppllort  of  many  Itomt.” 

Enginaorinf  DoparimanI, 
Enginooring  Company 

"Wo  find  rfto  Cfodronlet  iu/ort'  Guido  oxtromoly 
roluoblo  at  a  roforoneo  book  to  monufocturort  In 
tho  rott  ohetronie  iodutiry.  Ouottlont  tueh  ot: 
‘What  oquipmoni  It  OHtdo  by  whom?'  aod  ‘What 
It  fhoir  loeatloo?'  oro  oatily  antworod  by  tho 
buyort'  Guido." 

Att'l  Soiot  Monagor, 

f^inlod  Circail  Manufoctirring  Co. 

"Guido . it  utod  horo  at  a  eompotito  toureo 

of  information  In  tho  proporotion  of  plant  ond 
tpoelfleatlont  .  .  .  .  ,  It  matt  ottontial." 

Monagor, 
Enginooring  Co. 

VS 

"Wo  uto  Sloetronk*  buyort'  Guido  at  a  product 
erott  rofororteo' ond  manufaeturort  indo*  for  cata¬ 
log  fllot  kopt  In  our  Enginooring  Soetlon . in 

I.  addition  to  tho  odrortiting  information  which  It 
utuafly  ehoekod  In  tho  procou." 

Monagor, 

Rotoorch  Doportmonl 


The  ELECTRONICS  BUYERS’  GUIDE  serves  the  industry  in 
the  exacting  manner  it  requires.  It  provides  accurate  and 
complete  listings  and  up-to-the-minute  product  data.  Where- 
ever  products  are  specified,  there  will  you  find  the  GUIDE. 


ELECTRONS  AT  WORK 


(continued) 


without  additional  priming  with 
momentary  application  of  low-fre¬ 
quency  potential  difference  to  start 
the  glow.  This  priming  feature, 
while  easily  accomplished  in  prac¬ 
tice,  greatly  extended  the  range  of 
powers  for  which  the  instrument 
performed  reliably.  Since  the  en¬ 
ergy  required  to  sustain  the  dis¬ 
charge  is  lower  than  that  required 
to  start  it,  the  neon  lamp,  once 


Actual  sizes 


FIG.  1 — Maqnatron  pult*d-pow*t  indi- 
catOT  unen  extinction  point  oi  NE-2  lamp 
to  measure  power 


primed,  remains  lit  until  the  ap¬ 
plication  of  the  metered  extinguish¬ 
ing  voltage  across  its  electrodes. 

Priming  can  also  be  accomplished 
by  momentarily  increasing  the 
coupling  between  the  waveguide 
and  the  neon  lamp.  This  can  be 
done  mechanically  by  a  spring- 
loaded  metallic  post  movable  across 
the  coupling  iris  in  the  waveguide 
wall. 

The  unit  described  is  capable  of 
measuring  pulse-power  levels  of 
approximately  20  to  75  kilowatts,  is 
shown  in  Fig.  1.  The  device  con¬ 
sists  of  a  short  section  of  RGSl  /U 
waveguide  with  a  coupling  iris  in 
its  narrow  side,  to  which  is  coupled 
a  NE-2  neon  lamp.  An  isolation 
transformer  is  used  so  that  the 
waveguide  can  be  maintained  at 
ground  potential.  A  pushbutton 
switch  applies  the  priming  a-c  volt¬ 
age  to  the  neon  lamp,  while  at  the 
same  time  opening  the  voltmeter 
circuit.  An  rms-reading  a-c  volt¬ 
meter  is  used  for  monitoring  the 
extinction  voltage. 

A  calibration  chart  of  the  instru¬ 
ment  against  a  water  load  is  shown 
in  Fig.  2.  For  the  coupling  ar¬ 
rangement  used,  the  neon  lamp 
fails  to  extinguish  when  pulse- 
power  levels  exceed  75  kw,  and  the 
discharge  is  not  reliably  sustained 


Hermetically  Sealed  Relays 


The  R-B-M  22300  hermetically  sealed  telephone  type  relay  is  the 
electrical  and  mechanical  equivalent  of  AN  3304-1,  except  for 
smaller  size  and  mounting  dimensions. 

An  improved  armature  design,  plus  high  temperature  molded 
nylon  coil  bobbin,  provides  greatly  improved  magnetic  efficiency 
and  enables  R-B-M  to  reduce  the  overall  size  of  the  relay.  The 
R-B-M  22300  design  still  retains  palladium 
cross-bar  contacts  identical  to  those  used  in 
the  larger  size. 

Maximum  contacts— 6  Form  A  and  4  Form 
C— 3  ampere  28  Volts.  D.  C.  coil  construction 
only.  Maximum  coil  resistance  5000  ohms. 

Minimum  power  .75  watts.  Also  available  in 
AN  3304  can  for  dynamotor  or  low  capacitance 
applicalsion. 


Optional  RIountinfl 
ArranflomanU 


i 


I 


1 
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^or  color  plates 


to  evacuate  tubes 


The  ‘‘high  vacuum  ’  equipment  you  will  need  for  color 
T\'  tube  production  is  already  under  design  at  CVC — 
we’ll  be  ready  to  go  when  you  are. 

For  several  years  our  sales  and  engineering  staffs 
have  maintained  regular  contacts  with  the  labora¬ 
tories  workii-g  on  “color.”  We've  helped  solve  knotty 
aluminizing  and  vacuum  pumping  problems  in  the  lab 
and  are  translating  what  we’ve  learned  into  designs  of 


efficient  production  equipment.  This  is  why  we  now 
stand  in  a  unique  position  to  recommend  the  r/j^Af  high 
vacuum  equipment. 

Please  call  on  us  to  help  you  with  any  vacuum  proc¬ 
essing  problems  on  color  TV  tubes.  Consolidated 
Vacuum  Corporation,  Rochester  i,  N.  Y.  (a  subsidiary 
of  Consolidated  Engineering  Corporation,  Pasadena, 
California). 


Vocuum  EqwipfMnt 


Consolldafed  Ya€uum  CorporaHon 

Rochester  3,  N.  Y, 
designers  and  manufacturers  of  high  vacuum  equipment 

SALES  OrnCESs  PALO  ALTO,  CAUP.  •  CMCAOO,  HL.  •  CAMDEN,  N.  J.  •  NEW  YORK,  N.  Y. 


to  aluminize  screens 


Get  ready  for  color  TV  with 


vacuum  equipment 


CALI  DYNE 

shoker  systems 


ELECTRONS  AT  WORK 


(continued) 


for  levels  below  20  kw.  Repeat¬ 
ability  of  readings  is  excellent,  and 
the  overall  accuracy  is  of  the  order 
of  5  percent. 

The  instrument  was  constructed 
for  a  magnetron  operating  in  the 
9,376  ±  30-mc  band.  The  vswr  in¬ 
troduced  by  the  unit  was  less  than 


FOR  THOSE  WHO  WANT  INCREASED  RELIABILITY 


ModsI  58 

1250  lb.  fores  output 


RMS  flTmCTiOM  VOlTS 


FIG.  2 — Plot  oi  power  agolnst  oxtiscUon 
voltage  oi  NE-2  bulb  ebowt  good  lin* 
earity 

1.1:1  over  the  range  of  9,255  to 
9,600  me. 

In  addition  to  its  use  in  the 
bench-testing  of  magnetrons,  the 
device,  owing  to  the  simplicity  of 
the  associated  circuitry,  could  pos¬ 
sibly  be  incorporated  in  the  output 
transmission  line  of  a  radar  set, 
providing  a  quick  and  easy  check  on 
the  transmitted  power.  With  a 
visual-indication  wavemeter  also 
incorporated  in  the  line,  power  and 
frequency  of  the  radar  transmitter 
could  be  monitored  at  will. 


MOTOR  GENERATOR 
SET 


A  Calidyne  Intermediate  Shaker  System  consists  of  the  selected 
Model  45  Rotary  Power  Supply  (with  motor  starter);  the 
corresponding  Model  64  Control  Console;  a  single  Model  44A 
Shaker,  a  single  Model  68  Shaker,  or  two  Model  44A  Shakers  — 
if  dual  operation  is  desired.  Calidyne’s  now  Model  80  Electronic 
Power  Supply  may  also  be  used  with  the  44A  and  58  Shaker 
to  allt)w  adaptation  to  feedback  resiinance  type  testing,  or  to 
use  with  mixed-frequency  sources  such  as  tape  recordings  or 
synthesized  complex  waves. 


5R  SHAKER 


1.  600  Ri.  uuctor  fofcp  output,  continuput  1.  1250  lb.  voctor  forco  output,  continuous 

duty.  duty. 

2.  Colibrotud  cortridgo  typo  lionoi  gonoro-  2.  Calibrotodcortridgo  typo  signol  gonoro- 

ter  for  monitoring  oxitotion  lovols.  tor.  Easy  to  mointoin.  Furnistiod  with 

Furnishod  with  shokor.  shokor. 

3.  Ruggod  iightwoight  ormoturo.  3.  Ruggod  lightwoight  ormoturo. 

4.  Goss  I  gloss  insulotion  —  lOO*’ C  4.  Somo  os  44A. 

oliowoblo  tomporoturo  riso.  Porcod 

cooling. 

5.  low  stroy  mognotk  Bold  ot  Shokor  5.  Somo  os  44A.  Low  initiol  stray  Bold  may 

Toblo,  150  gauss  max.  ^  surfoco.  bo  still  furlhor  roducod  by  dogoussing 

coils  ovotloblo  for  both  modols  ot 
oxtro  cost. 

6.  Attochmont  to  toblo  by  moons  of  ro«  6.  Somo  os  44A. 
plocooblo  stoinloss  stool  insocts. 

7«  Trunnkm'mountod,  for  oporotion  in  vorti*  7.  Trunnion-mountod,  Isolotion  pads  at 
col  or  horixontal  positions.  trunnions. 

8.  1*  total  ormoturo  stroko  —  Cut  out  8.  mox.  totol  stroko.  Cut  out  switchos 

switchos  for  ovortroool  protoction.  for  ovortrovol  protoction. 

9.  Ruggod  rosononco  ^  froo  cost  boso.  9.  Somo  os  44A. 

10.  Smoottv  (loon  linos.  10.  Smooth,  cloon  Knot,  concoolod  blowors. 


MODEL  64 
CONTROL  CONSOLE 


CALL 

ON  CALIDYNE 


Because  Vibration  is 
our  business  we  want 
you  to  call  on  us  when 
you  need  a  special 
or  standard  Shaker 
system  to  vibration* 
test  products  or  com* 
ponenta  to  Mil,  or 
special  specifications. 
Bulletins,  technical 
data  and  counsel  on 
reuuest  and  without 
ohliicatlon. 


Vest-Pocket  Transistor- 
Alpha  Meter 

By  Branch  P.  Kerfoot 

QovemmvM  Radar  Section 
RCA -Victor  Division 
Camden,  tf.  J. 

Rapid  and  accurate  checks  of  the 
current-gain  property,  alpha,  of 
junction  transistors  such  as  the 
type  2N34,  w’hen  used  in  a  bEise- 
input  circuit,  can  be  made  with  the 
circuit  shown  in  Fig,  1. 

A  need  exists  in  breadboard  de¬ 
velopment  work  occasionally  to 
check  transistors  suspected  of  ap¬ 
preciable  change  of  behavior  due 
to  aging  or  overloEid.  Base-to-col- 
lector  current  gain  provides  a  use- 


SAIIS  RIRRISINTATIVIS  IN  NIW  YORK,  lONO  ISLAND,  NIW  JIRSIY 

C.  C.  Ens*l  —  RKtor  2-0091  (N.  Y.)  •  Ridg.wood  6-787B  (N.  J.) 
I  CLIVILANO,  OHIO  HOLLYWOOD,  CALIRORNIA 
M.  P.  Od.H  Co.  G.  B.  Mill.r  Co. 

Protpset  1-6171  Hollywood  9-6305 

DAYTON,  OHIO  ALiUOUtRQUI,  NIW  MEXICO 
M.  P.  Odsll  Co.  G.  8.  Millsr  Co. 

Orogon444l  Albuqusrqus  3-1 998 


CALIDYNE 


COMPANY 


ASMINOTON,  0.  C.  RtORlOA  CHICAOO,  ILLINOIS  MINNMPOIIS,  MINN.  DALLAS,  TIXAS 

E.  R.Joden  A.  H.lyncfcond  Amoc.  Hug*!  Mordond  Co.  H.  M.  Rkhordton  ond  Co.  John  A.  Gr.on  Co. 

Woedloy  6-2AIS  Fort  Myon  S-67A2  Ambuwodor  2-1335  Gonovo  407B  Dixon  99lt 

ARNRRIOR,  ONTARIO,  CANADA,  Mooturomool  Enginooring  limitod,  Arngrior  400 
WAITHAJH,  RUSS.,  Robort  A.  Wolors,  Inc,  Waltham  3.«900 
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MiNiATVKMZEIf  r03M  PON  ENTS 


DKSICINEI)  f«»r  .\l’l’l-l<]ATION  nnniaturizrd  eomponenls 
ilrvrlo|>r(l  for  iih«  in  our  own  bim'Ii  as  the 

4  >M'illowo{)e,  are  now  available  for  Heparate  sale.  Many 
of  these  parts  are  similar  in  most  details  except  size  with 
their  cspiivalents  in  our  standard  .eoni|K>nent  parts  lO'oup 
and  in  certain  devices  where  complete  niiniatiirization  is 
not  'paramount,  a  comhination  of  standard  and  miniature 
c<iin|Mments  may  |M>ssihly  l>e  used  to  advantage.  For  eon- 
venience,  we  have  also  listed  on  this  page  the  extremelv 
small  sized  coil  forms  from  our  standard  catalogue.  Addi> 
tional  miniature  and  sidiniiniature  com|M)neiits  are  in 
priM-ess  of  design  and  uill  In*  announi-ed  siiortly. 


DISCRIPTtON 

Stmilor  to  AOt  8,  but  withovt  flosg*. 


NIT  ntci 

$  .36 


cool 

DISCRirTION  NIT 

RRICI 

A006 

Motchos  stondord  kr>obs  in  stylo.  Hock  plostic  with 
brou  insort.  For  M"  shoft.  OvoroU  hoight  W.  Diom* 
otor  M". 

$  .42 

A007 

Samo  os  A018  oxcopt  for  diomotor  plastic  dial 

with  5  indoA  linos. 

.48 

A0I2 

Right  onglo  drivo.  H''  diomotor  shafts.  Singlo  holo 
mounting  bushing  %''*32  diomotor. 

3.90 

A018 

%**  diomotor  block  plostic  knob  with  bross  insort  for 
shoft.  Skid  diomotor  H'N  OuoroN  hoight  H"* 
Uniquo  dosign  hos  scrowdriuor  slot  in  top. 

.39 

J300-500 

J30O-I00O 

J300-2500 

M003 


JAMES  MlEl.EA 


M  AIN  OH-'lt  h 


S^oft  lode  for  diomofor  ihoft.  bushing. 

Ntekto  plotod  brass. 

Shaft  boarir»g  for  diomotor  shoft«.  Nieklo  plotod 
brats.  Fits  *^(4"  diomotar  holo. 

Stootito  stondoff  or  tio-point  intogral  mounting  aytiat 
.205  ovoroll  dta  notar.  I^a  of  fiuo. 

Iron  cofo  RF  droko  500  uh. 

Iron  coro  RF  choko  1000  uh. 
iron  coro  RF  dioko  21^  mh. 

Solid  coupling  for  W*  diomotor  shoft.  Nicklo  plotod 
broM. 

Uniuortol  ioint  stylo  floxiblo  coupling.  Spring  fingor. 
^ootito  in^otion.  Nkkio  plotod  brost  for  diom* 
otor  shoftt. 

insulotod  coupIMg,  with  nicklo  plotod  brost  insorti  for 
W*  diomotor  thofta. 

Imulotod  shaft  OAtomion  for  mounting  sub  mlnioturo 
potontioniotor  with  diomotor  shafts  ond  V4''*32 
bushing. 

Stootito  coil  form.  Adjustoblo  coro.  Top  tunod.  Toppod 
4*40  holo  in  coso  for  mounting.  Winding  spoco 
diomotor  a  longth. 

Stootfto  coil  form.  Adiwitablo  bross  coro.  bottom  tunod. 
Mounting  by  No.  ID*32  br^  boso.  Windi.>g  spoco 
•1 87  diomotor  by  Ml'' longth.  ;  . 


MF(;.  CO.,  I\C 

\M)  KA( 'KtKY 


M  ALDEN,  M  ASSACllL  SK  ITS,  II.  S.  A. 
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you  want  stable 
and  trouble-free 


120  VOLT  DRIVE  CHOPPERS 

that  can  be  corrected 
to  xero  phase  angle 


ELECTRONS  AT  WORK  (eonfmiitd) 

ful  indication  of  gain  capabilities 
for  the  amplifier  circuits  normally 
used.  As  a  morale  factor,  eis  well, 
each  engineer  likes  to  know  fre¬ 
quently  where  he  stands  as  to  the 
(luality  of  transistors  around  which 
he  is  attempting  to  build  an  operat¬ 
ing  circuit.  Circuits  built  around 
irregular  transistors  make  it  diffi¬ 
cult  to  duplicate  the  circuit  prop¬ 
erties  using  normal  units,  unless 
the  direction  of  the  irregularity  is 
accurately  known.  The  following 
circuit  provides  a  qualitative  pic¬ 
ture,  and,  with  care,  it  may  be  read 
quantitatively  to  within  approxi¬ 
mately  3  percent  of  the  exact  alpha 
of  normally  encountered  units. 


Normal  angle  is  80°;  with  an  external  .039 
mfd.  capacitor  a  ZERO  angle  is  obtained, 
dri^e  to  square  wave.  Permanently  hei*- 
metically  sealed,  SPOT  contorts.  Residual 
noise  less  5  mv.  rms.  at  'A  megohm  circuit 
impedance.  Contacts  rated  to  100  V,  2ma., 
tho  this  current  may:  be  exceeded  by  10  to 
100  times  this  value  for  short  intervals;  the 
voltage  may  be  as  high  as  200  V.  Normally 
380  to  420  cycles,  and  — 10  to  85°C,  unit 
may  be  operated  over  much  wider  frequency 
ranges  and  temperatures  down  to  — 55°C 
with  excellent  reliability.  Meets  lOg  vibra¬ 
tion,  50g  acceleration.  Specs,  can  be  altered 
to  special  needs.  Consult  our  engineers: 

U'ntr  lor  S/ii’i  ili<  iition  107  .  .  .  data  iht  i'l  A  oHO 


MIDDLE  RIVER 


BALTIMORE  JO  MD 


Alpha-meaturing  circuit  for  typo  2N34 
transistor  usos  plug-in  Ttrm  to  avoid 
tying  up  sxpsnsiTO  oquipmont 

When  wired  as  shown,  operation 
consists  simply  of  plugging  in  the 
transistor  and  reading  alpha  from 
the  dial  of  a  Ballantine  model  300 
vacuum-tube  voltmeter,  or  similar 
instrument.  A  line-power  signal 
is  applied  to  the  circuit  continually, 
and  the  d-c  circuit  is  only  com¬ 
pleted  by  the  presence  of  the  tran¬ 
sistor. 

The  operating  procedure  re¬ 
quires  a  calibration  adjustment 
upon  installation,  and  possibly 
I  again  to  compensate  for  line 
j  changes. when  a  series  of  precise 
I  readings  is  desired.  When  a  tran- 
I  sistor  is  inserted  for  the  first 
!  measurement,  the  dpdt  switch  is 
!  used  to  connect  the  vtvm  across  the 
,  lOK  current-measuring  resistor  in 
;  the  base-emitter  loop.  The  signal 
j  is  adjusted  for  just  0.01  volt  rms, 

I  and  then  the  meter  is  switched  to 
'  the  operating  position  across  the 
100-ohm  collector-emitter  resistor. 
Alpha  is  read  from  the  0.001-to- 
0.01  volt  scale,  which  indicates 
alpha  between  10  and  100  directly. 
For  alphas  from  100  to  1,000  the 
next  higher  scale  is  used.  It  is 
I  presumed  that  substandard  alphas, 
below  10,  are  not  of  interest  for 
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TC 

1/4  Oia. 

5/16  Dia. 

1/2  Dia. 

5/8  Dia. 

3/4  Dia. 

P-100 

1-  3MMF 

4-  9MMF 

10-  30  MMF 

NPO 

2-  12 

13-  27 

28-  60 

61-  75  MMF 

76-100  MMF 

N-  33 

2-  15 

16-  27 

28-  60 

'  61-  75 

76-100 

N-  80 

2-  15 

16-  27 

28-  60 

61-  75 

76-120 

N-  150 

2-  15 

16-  30 

31-  60 

61-  75 

76-140 

N-  220 

3-  15 

16-  30 

31-  75 

76-100 

101-150 

N-  330 

3-  15 

16-  30 

31-  75 

76-100 

101-150 

N-  470 

3-  20 

21-  40 

41-  80 

80-120 

121-200 

N-  750 

5-  25 

26-  56 

57-150 

151-200 

201-280 

N-1400 

15-  50 

51-100 

101-200 

200-250 

251-330 

N-2200 

47-  75 

76-120 

121-200 

201-275 

276-470 

101 

150  MMF 

101 

150 

121 

150 

141 

150 

151 

190 

151 

190 

201 

240 

281 

350 

331 

560 

471 

560 

RMC  Type  C  temperature  compensating 
DISCAPS  are  available  in  a  wide  range  of  ^  ^ 
capacities  in  temperature  coefficients  between 
P-100  and  N-2200.  Featuring  smaller  size, 
lower  self  inductance,  and  greater  dielectric 
strength.  Type  C  DISCAPS  assure  trouble-free 
performance  on  VHF  or  UHF  applications.  Rated 
at  1000  working  volts,  DISCAI^  provide  a  high 
safety  factor. 

Today,  practically  all  major  television  and  elec- 
tronic  manufacturers  use  DISCAPS.  They  combine  ^ 
many  electrical  and  mechanical  advantages  with  a  ^ 
lower  initial  price  permitting  substantial  production 
cost  reductions. 

If  you  have  a  design  problem  requiring  a  standard  or 
special  type  of  ceramic  capacitor  our  engineers  are  at 
your  service. 


SPECIFICATIONS: 

fOWER  PACTORi  Law  Ikon  .1%  at  1  magacyd* 

WOnONG  VOLTAGEi  1000  V.O.C 
TEST  VOLTAGE  (PUSH).  2000  V.O.C 
CODINGi  Capacity,  tolaranca  and  TC  ttampad  on  disc 
INSULATIONi  Dwraz  piMnoiic-vacuvm  waxad 
.  IMTIAl  LEAKAGE  RESISTANCEt  GwarantMd  hlghar than  7500  megofimt 
APTER  HUMIDITY  LEAKAGE  RESISTANCEi  Gvarantaad  hlghMr  Hion 
k  1 000  magohms 

^  LEADS:  Na.  22  linnad  coppar  L026  diaj 

W  TOLERANCES:  ±5%  ±10%  ±20% 

%Tkasa  capadtors  conform  to  Ifia  RTMA  spacMcation  for  Oou  I 
^  caramic  condansars. 

'*!  Tha  capacity  of  lhasa  condansars  wBI  sot  dionga  vndar 
voltaga. 


DISCAP 

CERAMIC 

CONDENSERS 
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SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GINIRAL  OPPICIi  332S  N.  CoUfornia  Av«.,  Chlca«e  It,  IIL 


I  FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  IND., 
— '  DISTRIBUTORS:  Contact  Jobber  Soltt  Co.,  146  Broadway,  Fotorson  1,  N.  J. 

Wont  mors  iafermatlenf  Usa  post  cord  aa  lost  poga.  9' 
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versatile 

\SlectWMic  Voltmeters 

A  SeHSilive  voltmeter  and  NULL  DETECTOR 


AS  A  VOLTMETER 


Model  310A 


ErM|u*ncy  Rang* . lOcps— 2mc 

Valtag*  Rang* . lOOpv— lOOv 

Input  lmp*dan<* . 2ni*g  thuniMl  by  ISppf 

Accuracy . 3%  lOcpi— Imc 

5%  *i(*wh*r* 

9  V*llag*s  at  law  at  40  micravaitt  c*n  b*  maaturcd. 

AS  A  NULL  DCTECTOR 

Fr*qu*ncy  Rang* . Sept— 4mc 

Thr*th*M  S*ntilivify . <10tjv 

Max  Seal*  S*ntitivity . .  . . IQpv/tcol* 

divitian  dawn  la  40pv 

#  Can  b*  ut*d  alt*  at  wid*-band  pr*ampli(l*r  with 
max  gain  *f  60DB  and  SOO  ^  autpul  impadanc*. 


A  Seusitwe  voltmeter  and  DECADE  AMPLIFIER 


( Battery  Operated ) 

AS  A  VOLTMETER 


Model  302B 


Fraguancy  Rang* . 2cpt— ISOkc 

Valtag*  Rang* . lOOpv— lOOv 

Input  lmp*danc* . 2m*g  thunl*d  by  ISppf 

Accuracy . 3%  Sept— lOOkc 

S%  *lt*wh*r* 

#  Ideal  ter  meaturing  veltaget  in  circuitt  ab*v* 

ground  patenliol. 

#  Switch  provided  ter  high  meter  damping. 

AS  A  DECADE  AMPLIFIER 

Frequency  Rang* . 2cp*— ISOkc 

Valtag*  Oalnt . 1000,  100,  10,  1 

Output  Impedance . approx  3000 

Equivalent  Input  N*lt* . <10pv 


Both  Instrumentf  Feature 

#  Single  logarithmic  voHage  scale  with  decade  range  switching. 

•  Same  accuracy  of  reading  at  ALL  points  on  the  scale. 


WORLD’S  LEADING  ELECTRONIC  VOLTMETERS 


Wrka  hr  FRti  OB  co/evtetor  and  hr  cempfct* 
infermoh'oe  on  that*  and  ether  BoBantin*  inttrumentt. 


ELECTRONS  AT  WORK  (continued) 

this  particular  type  transistor. 

Essentially  a  ground-emitter  cir¬ 
cuit  is  synthesized  for  measure¬ 
ment  of  base-to-collector  current 
gain  under  an  approximately  short- 
circuited  load  condition.  A  large 
series  resistance  to  the  base  input 
provides  a  constant-current  signal 
that  is  relatively  independent  of 
the  exact  transistor  input  resist¬ 
ance  of  individual  units.  In  fact, 
even  a  large  current-measuring 
resistor,  such  as  the  lOK  unit  used, 
does  not  appreciably  alter  accuracy 
when  switched  in  or  out  of  the 
input  loop.  Although  a  collector 
bias  supply  of  only  li  volts  is  used 
here,  it  is  found  to  give  values  of 
alpha  agreeing  with  measurements 
by  more  precise  equipment  where  a 
6-volt  supply  was  used.  Base  bias 
of  20  microamperes  places  opera¬ 
tion  in  a  representative  area  of  the 
2N34  characteristics. 

The  signal  is  one  microampere 
rms  at  the  transistor  input.  Be¬ 
cause  the  circuit  may  be  wired  com¬ 
pactly,  and  because  impedance 
levels  to  ground  are  low,  simple 
precautions  adequately  prevent  con¬ 
tamination  by  stray  pickup  signals. 
On  all  units  measured  so  far,  the 
noise  signal  of  the  transistor  has 
not  contributed  noticeably  to  the 
output  s'ignal  reading.  It  should 
be  emphasized  that  good,  soldered 
grounding  of  all  indicated  points  is 
essential. 

There  are  two  ways  in  which  it 
is  desirable  to  extend  the  useful- 
ne.ss  of  this  simple  piece  of  test 
equipment.  First,  this  test  of  al¬ 
pha  (cb)  at  many  frequencies  will 
define  regions  of  useful  response. 
Second,  the  quantity  of  alpha  (cb) 
is  equally  useful  for  other  types  of 
transistors,  such  as  the  2N36  npn 
type.  Emitter-to-collector  alpha 
•"ce)  for  point-contact  transistors 
is  also  desirable  to  indicate  relative 
.stability  and  other  properties. 

The  simple  circuit,  as  shown,  has 
iin  attenuator  at  the  input  from  the 
115-volt  line.  A  two  volt  rms  sig¬ 
nal  of  another  frequency  could 
equally  well  be  applied  directly  at 
the  point  A,  with  certain  modifica¬ 
tions,  to  yield  direct  readings  of 
alpha  at  that  frequency.  The  cir¬ 
cuit  was  designed  for  either  60  or 
400-cps  input;  for  lower  frequen¬ 
cies  the  capacitances  must  be  in¬ 
creased  proportionally.  For  higher 
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What  Can  You  Do  With  Your  Equipment  —  Now? 
You  can  now  profitably  employ  the  hand  module  assembly 
method  which  is  so  inherently  economical  that  pilot  runs 
using  this  method  are  actually  competitive  with  present 
day  quantity  production  practice.  The  Project  TINKER- 
TOY  modular  design  system  has  been  utilized  in  hand 
module  assembly  methods  at  Sanders  Associates,  where 
a  hand  assembly  facility  has  actually  been  the  nucleus  of 
the  development  and  design  engineering  effort  required  for 
high  quantity  production. 


Let  Sanders  Associates  assist  you  in  the  redesign  of  your 
electronic  eijuipment  from  conventional  construction  tech¬ 
niques  to  this  new  modular  design  technique.  We  offer  a 
“know-how”  gained  from  two  years  of  major  engineering 
adaptations  and  environmental  tests  of  the  Project  TINKER- 
TOY  modular  design  to  various  electronic  equipment.  Fur¬ 
thermore,  our  knowledge  concerning  hand  module  assembly 
methods  is  backed  by  experience  gained  from  developing 
and  establishing  the  hand  assembly  facilities  required  under 
Project  TINKERTOY.  Write  for  our  latest  Bulletin, 
Today  —  Department  62. 


R  n  D  E  R  5 
S  5  a  d  RT  E  5 


NASHUA,  NEW  HAMPSHIRE 


reliability  in  electronics 


PROJECT  TINKERTOY 


Released  By  The  Government  And '  Now  Available  To  Industry 


Project  TINKERTOY  is  the  code  name  for  a  development  by  the  National 
Bureau  of  Standards.  It  consists  of  a  design  system  and  automatic  machinery 
what  it  is  ^  ^or  the  MECHANIZED  PRODUCTION  OF  ELECTRONIC  EQUIPMENT. 

This  program  was  sponsored  by  the  Navy  Bureau  of  Aeronautics  as  an 
industrial  preparedness  measure  in  production  research. 


how  it  affects 
your  production  of 
electronic  equipment 


A  high  speed  mechanized  production  process,  the  Project  TINKERTOY  method 
is  also  economical  for  small  quantities.*  Production  of  one  or  one  million  units 
is  practical  without  design  change.  The  ultimate  in  standardization  of  tooling 
and  assembly  is  possible,  and  a  minimum  of  skilled  labor  is  required.  Under 
this  new  design  system  you  easily  shift  production  over  a  wide  range  of 
products  —  rapidly  and  economically.  This  new  mechanized  production  method 
guarantees  uniformity  of  product  plus  automatic  quality  control,  giving  in¬ 
creased  reliability.  Production  engineering  costs  are  minimized  because  the 
development  model  actually  is  the  final  production  design. 

*  Small  pi'et  rum,  uting  an  •guivaUnt  hand  modul*  aMumbly  mufhoyl,  ara  actually  camgutitiva  with 
iiuontify  |>r»dvctien  runt  by  pr«t«nt  doy  muthodt. 


The  heart  of  the  N.B.S.  system  is  the  ^‘module'*,  con- 
sisting  of  half  a  dozen  ceramic  wafers  interconnected 
by  a  dozen  “riser”  wires.  Each  wafer  can  contain  as 
many  as  four  tape  resistors,  ceramic  disk  condensers, 
or  a  tube  socket,  plus  silvered  connections  to  the 
proper  riser  wire.  A  single  module  can  contain  an 
entire  circuit  including  a  tube  socket  and  twenty 
components  as  illustrated  below  left.  Coils  and  other 
miscellaneous  components  can  also  be  included.  Sev¬ 
eral  modules  can  be  sandwiched  between  two  photo- 
etched  circuits  providing  a  complete  package.  Audio, 
video,  IF  and  Rh'  amplifiers;  oscillators,  sweep  cir¬ 
cuits  and  counters  have  been  made  by  this  method. 
Tests  by  Sanders  Associates  have  shown  this  equip¬ 
ment  capable  of  withstanding  environmental  condi¬ 
tions  l)eyond  Military  requirements. 


This  entire  circuit  can  be  contained  in  one  module 


Section  of  radio  altimeter  before  and 
after  adaptation  to  Project  TINKER- 
TOY  by  Sanders  Asiociatas 


Hand  module  auembly  jig 
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The  complete  MS  (Military  Stondard)  line  of 
Hermetically-Sealed  Power  &  Filament  Transformers 


CHICAGO  TRANSFORMER  ROW  offers  all 
units  in  the  Military  Standard  (ms) 
line,  as  established  jointly  by  the 
three  armed  forces  (Army  Signal 
Corps,  Navy  Bureau  of  Ships,  and 
Air  Force)  working  through  asesa 
(Armed  Services  Electronic  Standards 
Agency)  and  in  cooperation  with  the 
transformer  industry.  The  complete 
line  is  housed  in  Chicago’s  one-piece 
drawn-steel  cases.  Outside  case  di¬ 
mensions  and  mounting  dimensions 
are  within  the  tolerances  of  the  Mili¬ 
tary  Standard  specification.  Terminal 
^angements  and  markings  are  also 
in  accordance  with  the  same  specifi¬ 
cation. Tests  conducted  intheCHiCAGO 
TRANSFORMER  laboratories  indicate 
that  all  units  will  meet  the  require¬ 
ments  of  Grade  1,  mil-t-27  specifica¬ 
tions  for  Class  A  operation,  l^e  Mili¬ 
tary  Standard  line  should  find  wide 
usage  in  military  airborne,  marine, 
and  ground  communication  equip¬ 
ment,  and  particularly  for  research 
and  development  applications,  pilot 
runs  and  pre-production  models. 


POWit  TMNSrO««IRS-INFIIT  KUaOR  SYSnRIS(PtlMASY-IOS  IIS/125  V.-FrM|»M<y  54-6*  cyctoi) 


CATALOe 

NUMUR 

MfL-T-RP 
PART  NO. 

HlOH  VOITAOE  SECONDARY 
A-C  VolH  D-C  MA. 

D-C  V 
OUTPUT 

RiCT.  HL. 
Vi»lH 

FIL.  NO.  2 
V«ltt  Aifipt. 

WT. 

Its. 

PMS-70 

MS-e0036 

200-100-0-100-200 

70 

3R3 

6.3/3 

2 

6J 

3 

4 

PMS-70A 

MS-90027 

323-0-323 

70 

260 

6J/5 

2 

6.3 

4 

3 

PMS-ISO 

MS-9002R 

323-0-323 

130 

243 

6.3 

3 

3 

3 

7% 

PAS- 173 

MS-90029 

400-0-400 

173 

3I« 

5 

3 

6.3 

1 

10 

PMS-230 

MS-90030 

430-0-430 

230 

343 

3 

3 

6.3 

8 

13 

PMS-3S0 

MS-90031 

330-0-330 

230 

233 

7VS 

PMS-330 

MS-90032 

330-0-330 

230 

419 

11 

PMS-tOO 

MS-90036 

•OO-O-SOO 

250 

640 

_ J 

1614 

rilARURT  TRANSFORRURS  (raiMARY:-IOS  IIS/I2S  S4-64  cydM) 


CATAIOO 

NUM8ER 

Mll-T-37 

PART  NO. 

SECONDARY 

VnHt  Ampt 

INSULATION 
VOLTS  RMS 

WT.  L8S. 

FMS-23 

MS-90016 

2.3 

3.0 

2300 

1V4 

FMS-310 

MS-90017 

2.3 

10 

2300 

2V4 

FMS-33 

MS-9001 1 

3.0 

3.0 

2500 

IH 

PMS-SIO 

MS.90019 

3.0 

10 

2300 

4 

PMS-63 

MS.90020 

6.3 

2.0 

2300 

114 

FMS-63 

MS-90021 

6.3 

3.0 

2300 

2% 

FMS-610 

MS- 90022 

6.3  CT 

10 

2300 

3 

PMS-630 

MS-90023 

6J 

20  • 

2300 

8 

FMS-210H 

MS-90024 

2.5 

10 

10000 

414 

FMS-310H 

MS-9002S 

3.0 

10 

10000 

7 

Free  "New  lq«i|Hnent"  Ceteleg 

You  11  olio  wont  th«  full  dotoUs  on  CHICAGO'S 

tqmpm»M  tin#  of  fomoui  "Soolod-ln-Slool"  Tronsformon. 
Writ#  for  Froo  Cololog  CT-I  S3  lodoy,  or  got  if  from  your 
oloctronic  porti  dStrib^or. 


CHICAGO  STANDARD  TRANSFORMER  CORP. 

3501  W.  ADDISON  ST.,  CHICAGO  18,  ILL. 


ELECTRONS  AT  WORK  (contiHiMd) 

frequencies  greater  wiring  care 
may  be  necessary,  as  well  as  adding 
shielded  input  and  output  leads  and 
possibly  bypassing  the  li-volt  dry 
cell  used. 

A  vtvm  that  is  accurately  re¬ 
sponsive  to  the  test  frequency  is 
necessary.  There  seems  to  be  no 
reason  that  the  physical  layout  and 
choice  of  components  cannot  be  ar¬ 
ranged  for  signals  approaching  one 
megacycle  in  frequency. 

To  use  this  circuit  for  similar 
npn  transistors,  such  as  the  type 
2N35,  it  is  merely  necessary  to  re¬ 
verse  the  terminals  of  the  li-volt 
cell. 

Point-contact  transi.stors  such  as 
the  type  2N32,  require  more  elab¬ 
orate  changes,  and  these  are  dic¬ 
tated  by  the  specific  types  to  be 
tested.  It  will  probably  be  neces¬ 
sary  to  raise  the  collector  bias 
(npn  polarity),  use  the  grounded- 
base  circuit,  provide  d-c  emitter 
bias,  increase  test  signal  amplitude 
(perhaps  by  ten  times)  and  reduce 
the  emitter  current-measuring  re¬ 
sistor  perhaps  to  a  tenth.  Alpha 
(ce)  will  then  be  read  in  the  1  to 
10  range. 

Stability  of  readings  depends  di¬ 
rectly  on  constancy  of  signal  volt¬ 
age  whether  from  the  a-c  line  or 
from  a  frequency  generator. 

Accuracy  of  readings  is  limited 
by  the  accuracy  with  which  the  two 
measured  metering  resistors  pos¬ 
sess  the  desired  ratio  (here  100  to 
1)  and  by  the  linearity  but  not  the 
absolute  accuracy  of  the  vtvm  it¬ 
self.  It  is  expected  that  these  re¬ 
sistors  will  preserve  their  ratio 
with  temperature  changes. 

Tests  made  on  sample  junction 
transistors  agree  closely  with 
previous  measurements  of  alpha 
(cb)  made  under  laboratory  condi¬ 
tions.  For  alphas  between  10  and 
200  in  value  this  circuit  gives  read¬ 
ings  within  approximately  6  per¬ 
cent  of  the  other  values,  even 
though  time  and  use  of  the  tran¬ 
sistors  have  occurred  between  the 
measurements. 

Better  accuracy  is  possible  by 
further  care  in  the  choice  of  two 
measured  components  and  in  the 
calibration.  Because  the  meter 
reading  is  relative  to  its  calibration 
at  full-scale  deflection,  overall  read¬ 
ing  accuracy  is  limited  by  the  track¬ 
ing  accuracy  of  the  instrument  rel- 
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MINIATUK  PUK-IH  ^ 
KE-AMPUFIEI  M  BOOSTER^ 
AMniEIER  TYPE  5114  W 


-for  Radio  and 
Television  Broadcast, 


Miniatitre  piug-m  two  (taga, 
low  noisa  pra-ampllfiar  or 
boMtar  amplifier.  Tba  tmall- 
aat  high  p^ormanca  ampli- 
flar  of  Its  type  that  excaarta 
FCC  raquiraments.  Small  alia, 
ascallant  dasiga  and  plug-in 
teaturas  make  type  Si  16 
ideal  for  Installation  in  con¬ 
soles  and  e<|uipmafit  racks. 
Push  button  metaring  facili¬ 
ties  Md  gold  plated  plugs 
are  standard  at  no  extra 
cost. 


Recording  Studios 
and  Sound  Systems 


^  ,  fXPOKT  oisrufturoxsi  international  standard  electric  corporation,  so  church  ST.,  NEW  YORK  CITY 


i  '  '  7“*  '  'i*/. '  ' 

M  . '  -  "  .r-  Sam 


Lange  vin 


—the  name  synonymous  with  quality  in 
audio  equipment  ond  components  since  1923 

NEW!  File  Catalog  for  broadcast  engineers  and 
sound  technicians  available  without  obligation.  Re¬ 
quest  your  copy  today — just  call  or  write,  on  company 
letterhead,  to: 

LANGEVIN  MANUFACTURING  CORPORATION 

37  WEST  65lh  STREET,  NEW  YORK  2  3,  N.  Y,, 


PUie-IN  POWER 
SUPPLY  TYPE  S20R 

A  miniaturized  power  supply 
of  extremely  compact  de¬ 
sign.  Built  of  highest  qual¬ 
ity  compoiMnt  pam  through¬ 
out,  ty^  S20S  Is  dasignad 
L  for  oontinuous  servica.  Cap- 
*  able  of  supplying  power  form 
10  Type  5116  pre-amNiPors^ 
or  lesser  comblnatkms  of 
types  5116  and  5117.  Oeor-  / 
all  length  lOVs'i  width  RH*}  7 
i  height  V.  / 


PIUG-IN  POWER 
SUPPLY  TYPE  5206 

Designed  for  use  with  Lan- 
tevln  Miniature  Amplifiers. 
Provides  AC  for  ampllAer  61- 
aments  and  well  filtered  DC 
for  amplifier  plate.  One  unit 
provider  adequate  power  to 
operate  up  to  27  Type  5116 
Amplifiers  or  lesser  combina¬ 
tions  of  Types  5116  and  5117 
vrith  separately  fused  Ala- 
ment  and  plate  supplies. 
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hot ...  or  cold 


Over  frozen  ice  fields  or  scorching  deserts,  the  delicate 
mechanisms  of  Kollsman  products  must  function  with 
accuracy  and  rugged  dependability. 

WAIRCRAFT  INSTRUMENTS  AND  CONTROLS 
WORTICAL  PARTS  AND  DEVICES 
WMINIATURE  AC  MOTORS 
WRADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 

Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal> 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


INSTRUMENT  CORP. 

- 


tUMMST,  NEW  TORR  •  siENMU.  CMiranNia  •  tMsiaurr  er  Mtatidafui  can  products  co..  inc. 


I  ELECTRONS  AT  WORK  (continued) 

ative  to  its  scale  markings,  not  by 
absolute  meter  accuracy. 

I  High  Output  Oscillator 
Converter 

The  need  for  an  electrometer  amp¬ 
lifier  with  several  hundred  volts 
output  emphasizes  the  advantages 
of  some  form  of  converter  to  trans¬ 
form  the  direct-voltage  input  to  an 
alternating  voltage.  Experience 
with  an  electronic  relay  had  shown 
that  large  changes  in  the  amplitude 
of  an  oscillator  could  be  obtained 
by  small  changes  in  the  ratio  of 
plate-to-grid  voltage  by  the  mechan¬ 
ical  movement  of  a  light  metal  vane. 
It  was  a  simple  matter  to  vary  the 
feedback  electronically  and  a  rough 
amplifier  working  on  this  principle 
was  made  with  surprising  ease. 
Getting  high  sensitivity,  speed  of 
response,  and  stability  in  a  feed¬ 
back  system,  brought  in  a  number 
of  problems  that  were  far  different 
from  those  encountered  in  direct- 
coupled  amplifiers. 

The  principle  of  operation  is 
straightforward.  In  a  perfectly 
linear  oscillator,  an  infinitesimal 
change  in  the  feedback  ratio  could 


FIG.  1 — Basic  oscillator  circuit  ior  d< 
conversion 


start  or  stop  oscillations  so  the 
ratio  of  a-c  output  to  d-c  input 
(gain)  is  infinite.  Such  a  hypo¬ 
thetical  oscillator  is  shown  in  Fig.  1 
in  which  a  Hartley  circuit  is  used 
with  a  tetrode.  Voltage  on  the  con¬ 
trol  grid  will  change  the  gain  of 
the  second  grid.  At  the  frequency 
determined  by  L  and  C,  a  maximum 
of  voltage  of  proper  phase  will  be 
supplied  to  grid '2  to  control  tube 
current  to  energize  the  L-C  circuit. 
If  the  gain  around  this  circuit  is 
'  exactly.  1  qsd  it  is  oscillating  at  a 
i  certain  amplitude,  it  will  continue 
to  oscillate  at  that  level  indefinitely. 
If  the  circuit  components  are  all 
linear,  it  would  oscillate  at  constant 
I  amplitude  at  any  other  level  at 
’  which  it  was  started  since  gain 
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For  users  operating  on  government  schedules,  Arnold  is  now  produc* 
ing  OCores  wound  from  2,  4  and  12-mil  Silectron  strip. 

The  ultra-thin  Oriented  silicon  steel  strip  is  rolled  to  exacting  toler¬ 
ances  in  our  own  plant  on  precision  cold-reducing  equipment  of  the 
most  modern  type.  Winding  of  cores,  processing  of  butt  joints,  etc. 
are  carefully  controlled,  assuring  the  lowest  possible  core  losses,  and 
freedom  from  short-circuiting  of  the  laminations. 

We  can  offer  prompt  delivery  in  produaion  quantities — ant/  size  is 
no  object,  from  a  fraction  of  an  ounce  to  C-Cores  of  200  pounds  or  more. 
Rigid  standard  tests — and  special  elearical  tests  where  required — give 
you  assurance  of  the  highest  quality  in  all  gauges.  •  Your  inquiries 
are  invited. 


.„an 


SILECTRONC-CORES...  BK. 

^quantity  and  any 


or  LITTLE 


size 


The  Arnold  Engineering  roMPANY 

SUISIDIAtY  or  AllIGMeNY  LUOLUM  STIIl  CORPOSATION 

General  Office  &  Plant:  Marengo,  Illinois 
DKTRia  SAIES  OFFICES  ...  Maw  York:  350  Fifth  Avt. 
lo$  Angeles:  3450  Wibhire  WyI  IosIm:  2iMI  Berkeley  St. 
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ELECTRONS  AT  WORK  (continued^ 

would  remain  at  a  value  of  1, 

In  this  tube,  oscillation  fr«H|uency 
is  applied  only  to  prrid  2  for  amp¬ 
lification,  and  grid  1  is  varied  by  an 
input  to  control  gain  from  grid  2 
to  plate.  With  the  input  at  0  volts, 
assume  for  illustration  that  tube 
gain  is  such  as  to  give  loop  gain  of 
exactly  1.  As  explained,  oscillation 
level  will  not  change.  If  the  input 
changes  slightly  positive,  loop  gain 
will  exceed  1  and  amplitude  will 
build  up  indefinitely.  The  converse 
applies  if  the  input  is  negative.  The 
character  of  the  change  is  logarith¬ 
mic,  since  each  cycle  must  differ 
from  the  preceding  one  by  a  con¬ 
stant  ratio  as  in  Fig.  2. 


FIG.  2 — R«*pont«  oi  oscillator  output  to 
input  signal 


In  actual  tubes,  the  parameters 
are  not  linear  and  gains  will  not  be 
infinite.  If  loop  gain  falls  off  with 
increasing  amplitude,  it  will  require 
an  ever  increasing  input  voltage, 
and  there  will  be  a  definite,  but  not 
necessarily  constant,  value  of  gain 
between  d-c  input  and  a-c  output. 
The  d-c  to  a-c  gain  depends  upon  the 
rate  of  change  of  tube  gain  but  not 
upon  actual  gain.  A  tube  with  a 
gain  of  less  than  unity  is  not  inher¬ 
ently  any  less  sensitive  than  one 
with  a  gain  of  a  thousand. 

The  frequency  of  the  carrier  is 
limited  by  tube  characteristics,  but 
there  is  no  limitation  due  to  the 
method  of  conversion. 

Lack  of  drift  in  this  circuit  de¬ 
pends  upon  gain  characteristjcs  and 
not  on  steady-state  values  of  any 
potential  except  the  control  grid- 
cathode  contact  poteatial.  This 
contact  potential  is  indistinguish¬ 
able  from  a  signal  and  can  cause  as 
much  trouble  here  as  in  direct- 
coupled  amplifiers. 

Response  of  the  circuit  at  higher 
frequencies  will  be  lirhited  even 
though  the  d-c  gain  is  infinite. 
Analysis  indicates  that  the  gain 


Because  ail  Letch  Relays  are  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dependable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay,  control  problem ...  it’s  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


RELAYS  SHOWN  AtOVE  CAN  U  SUmiEO  WITH  VARIOUS 
CONTACT  ARRANGEMENTS.  WRITE  FOR  DETAILS. 

REHER  CONTROLS  THROUGH  BEUtk  RELAYS 


5*15  AVALON  ROULEVARD,  LOS  ANOELiS  3,  CALIFORNIA 
ltoprM«ntat)v«s  in  frincipal  Citict  of  U.  S.  and  Canada 
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Prodvc#  improvement  tnrough  •  •  • 


What  do  you  look  for  in  a 
spring  material? 

1.  Rctilianc*. 

2.  High  fotigu*  rstittanc*  to  withstand  mil* 
lions  of  floxing  cyclos. 

3.  High  yiold  strength  to  withstand  consid- 
orable  dofloction  without  taking  a  sot. 

4.  Good  corrosion  rosistanco. 

5.  Sufficient  ductility  for  stamping  and 
forming. 

6.  Good  oloctricol  conductivity  (if  spring 
carries  current). 


BRIDGEPORT  PHOSPHOR  BROHZE 

These  properties  are  engineered  into  Bridgeport’s  Phosphor  Bronze 
through  proper  melting  practice,  special  casting  techniques  and 
controlled  mill  processing.  The  superior  quality  of  Bridgeport’s 
Phosphor  Bronze  means  superior  performance  —  in  electrical  appli¬ 
cations  such  as  switches,  relays,  capacitors  and  controls ...  in  me¬ 
chanical  applications  such  as  bellows,  diaphragms  and  lock  washers. 

Can  on  Bridgeport’s  Metallurgical  Laboratory  for  help  with 
your  metal  specification  problems.  Contact  your  nearest  Bridgeport 
office  for  service. 


Mills  at  Bridgeport,  Conn.,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 

BRIDGEPORT  BRASS  COMPANY 


30  GRAND  STREET,  BRIDGEPORT  2,  CONNECTICUT 
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Reliability  it  built  into  many  types  of  electrical  and  mechanical  spring  ports  with  Bridgeport  Phosphor  Bronze. 


OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 


X  /^RASS\  r 


'A 
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E.  F.  JOHNSON  COMPANY 


STOCK  INSUUTORS...(<>r 

virtually  every  electronic  application! 


ELECTRONS  AT  WORK 


(continued) 


drops  to  unity  for  a  signal  fre¬ 
quency  equal  to  half  the  carrier 
frequency  even  though  the  steady- 
state  gain  might  be  infinite. 

Besides  nonlinearity  of  the  tubes 
in  the  oscillator,  gain  may  be  lim¬ 
ited  by  other  forms  of  nonlinearity. 
If  oscillation-frequency  voltage 
from  later  amplifier  stages  or  the 


FIG.  3 — Circuit  of  otcillator  conrortor 


rectified  output  gets  back  to  the 
oscillator  this  voltage  may  oppose 
oscillation,  requiring  an  increase  of 
input.  An  increase  in  output  recti¬ 
fier  efficiency  with  increasing  ampli¬ 
tude  reduces  Miller-effect  loading 
by  the  last  stage  on  the  next  to  last 
stage  which  then  increases  Miller- 
effect  loading  on  the  stage  before 
and  so  on  to  the  oscillator. 

Precautions  taken  to  achieve  high 
gain  include  operating  the  oscillator 
at  a  low  level,  filtering  power  sup¬ 
ply  and  feedback  leads  into  the 
oscillator  section,  and  isolating  the 
following  amplifier  stages  by  a 
cathode  follower. 

Figure  3  shows  a  converter  in 
which  two  type  5889  tubes  aVe  used. 
Heaters  are  supplied  from  a  regu¬ 
lated  supply  to  avoid  gain  changes. 
The  first  tube  is  operated  at  low 
voltages  and  conditions  for  low 
grid  current  and  high  gain  sensitiv¬ 
ity,  and  the  second  is  at  conditions 
for  slight  power  gain,  so  that  the 
screen  grid  of  the  first  may  be 
driven.  Oscillation  frequency  of 
about  80  kc  is  determined  by  a 
parallel  L-C  circuit.  The  first  tube 
is  tuned  so  that  stray  capacitance 
will  not  load  its  high-impedance 
output.  A  cathode  follower  isolates 
the  oscillator  from  the  variable 
loading  effects  of  later  stages. 

In  this  converter,  the  ratio  of 
peak-to-peak  changes  in  a-c  to  the 
d-c  change  depends  upon  the  curva¬ 
ture  of  the  tube  characteristics  with 


•  Low  lo<«  factor  and  o  Highly  frocturo  ro- 
moitturo  absorption  sistont 


o  Maximum  voltogo  o  Hoovily  nickol  plot- 
brookdown  ratings  od  brass  hordwaro 


JOHNSON  low-loss  steatite  and  porcelain 
insulators  are  rugged  .  .  .  performance 
proved  throughout  the  years.  Highly  fracture 
resistant,  dense  molded  and  glazed  for  low 
moisture  absorption.  Available  with  DC-200 
impregnation.  Stable  performance  under 
adverse  operating  conditions.  Extended 
creepage  paths  develop  maximum  voltage 
breakdown  ratings,  heavy  integral  mounting 
bases  withstand  heavy  compression  loads 
and  considerable  lateral  stress.  Equipped 
with  hardware  and  cushion  washers — feed- 
thru  types  available  with  jacks  for  accom¬ 
modation  of  standard  banana  plug.  For  com¬ 
plete  information  on  the  standard  JOHN¬ 
SON  insulators  shown  here,  or  types  custom- 
built  to  specification,  call  or  write  today. 


Samples  available  on  request 


ll•m•  from  catalog  973.  For  dotoilod  information  on  JOHNSON’S  com- 
ploto  toloction  of  intulotort,  writo  for  your  copy  of  Oonoral  froeuct* 
Catalog  973. 
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2.  N*ed  a  material  with  special  mechanical,  thermal  and  insu- 
latinq  properties?  j^ICQID®  -  a  laminated  plastic  made  with 
various  fillers— ^ives  you  the  properties  you  need  for  antenna  parts, 
coil  forms,  tube  sockets,  switch  gear  and  relay  parts,  panels,  motor 
and  transformer  parts,  and  dozens  of  other  uses. 


1.  Looking  for  a  thin,  flexible  insulating  material  that  will 
not  break  down  under  extremely  high  temperatures? ISOMIC A* 
Flexible  Plate,  Class  B  and  Class  H,  built-up  from  continuous  mica 
sheets,  gives  superior  electrical  and  thermal  insulation  for  coil  wrap* 
pings  and  similar  applications. 


3.  Need  accurately  punched  mien  stampings  for  filament,  grid 
and  plate  supports?  MICO  produces  mica  stampings  to  extremely 
fine  tolerancev  Whenever  you  need  precision-fabricated  mka  of 
the  highest  quality,  coll  on  MICO.  We  have  60  years  of  experience 
in  this  field. 


4.  Looking  for  precision-made  fabricated  parts? 
your  problems  with  parts  fabricated  from  LAMICOID®— a  thermo¬ 
setting  plastic— strong  as  metal,  lighter  than  wood.  We  are  fully 
equipped  with  the  latest  machinery  and  can  provide  you  with  the 
best  possible  service. 


Wliatever  elct  irical  insulation  material  you  need— Class  A  to  C.lass  H 
—MICO  makes  it  best.  We  manufat  ture  it,  cut  it  to  size,  or  fabricate 
it  to  your  specification.  Send  us  your  blueprints  or  problems  ttxlay. 

•Trode-mork 


CP. 


•JSls 


MICA 


Schenectady  1,  New  York 


Offices  in  Principal  Cities 

PImKc)  •  MICANITf  e  Min)  •  EMPIRE  e  (VaraMMe'Pabrics  and  Papar)  •  PARRICATEO  MICA  elSOMICA  ' 
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ELECTRONS  AT  WORK 


amplitude.  A  ratio  of  at  least  1,000 
should  be  obtained  with  100-mv 
peak-to-peak  output.  The  converter 
will  normally  be  used  with  addi¬ 
tional  amplification,  rectification, 
Altering  and  feedback. 

With  the  converter  shown  and  a 
stage  of  voltage  amplification  driv¬ 
ing  a  push-pull  output  stage,  an 
output  of  -1-3  to  —10  volts  and  a 
gain^  of  10“  can  be  obtained  with  an 
input  grid  current  of  less  than  10  “ 
amperes.  The  unit  is  stable  with  a 
10'’-ohm  resistor  and  an  input  ca¬ 
pacitance  of  5,000  tx|if  and  has  a 
time  constant  of  four  seconds. 

This  converter  has  the  advantage 
of  getting  conversion  with  gain  at  a 
relatively  high  carrier  frequency 
with  an  all  electronic  circuit.  While 
it  has  been  described  in  relation  to 
d-c  amplifiers,  it  will  be  found  a  use¬ 
ful  tool  in  many  diverse  applica¬ 
tions. 

This  article  has  been  abstracted 
from  a  paper  entitled  An  Oscillator 
Electrometer,  by  T.  A.  Rich  and 
J.  E.  Bigelow  of  the  General  Elec¬ 
tric  General  Engineering  Labora¬ 
tory. 


PLUG-AND-RECEPTACLE 
UNITS  for  foctionalizing 
circuits 


Sensitive  Photorelay 

Photoelectric  relays  for  opera¬ 
tion  in  semidarkness  or  under  con¬ 
ditions  of  average  indoor,  night¬ 
time  illumination  generally  require 
either  an  external  rectified  voltage 
source  or  a  stage  of  amplification. 
The  circuit  shown  in  Fig.  1  can 


•  Simultaneous  contact  of  any  number  of 
leads  can  be  made  or  broken  by  use  of  Lapp 
Plug-and-Receptacle  units,  for  panel-rack 
assembly  or  other  sectionalized  circuits.  Insu¬ 
lation  is  steatite,  the  low-loss  ceramic — non¬ 
carbonizing,  even  when  humidity,  moisture 
or  contamination  sets  up  a  leakage  path. 
The  unit  shown  here  provides  twelve  con¬ 
tacts,  rated  for  operation  at  2.5kv  peak 
terminal-to-terminal,  I.5kv  peak  terminal- 
to-ground,  25  amps  at  60  cps.  All  contacts 
are  silver-plated;  terminals  are  tinned  for 
soldering.  Polarizing  guide  pins  assure  posi¬ 
tive  alignment.  Write  for  specifications  of 
this  and  other  available  units,  or  engineer¬ 
ing  recommendations  for  special  units  for 
your  product.  Write  Lapp  Insulator  G)., 
Inc.,  Radio  Specialties  Division,  108  Sum¬ 
ner  St.,  Le  Roy,  N.  Y. 


•  STEATITE  INSUUTION 

•  FULL- FLOATING 

CONTACTS 


Fiq.  1 — Circuit  of  the  pholoccil  amplifier 


be  made  to  control  12.5  ampere.s  at 
117  volts  by  a  photocell  illumination 
as  low  as  one  foot-candle.  It  op¬ 
erates  on  house  current.  Tube  V  is 
a  type  2D21  gas-filled  miniature 
thyratron;  X  is  a  117-v  a-c  relay. 
Damper  diode  I)  used  to  quench  the 
inductive  kick  of  the  coil  and 
eliminate  chattering  is  a  tyiie 
RS65T.  It  must  be  properly  poled 
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No  voltage  derating  required 
^  from  — 55®  C  to  +1  30®  C* 

Here  are  the  greatest  high-temperature 
NEW  EM  TYfE  capacitors  ever  developed — the  product  of 

Cornell-Dubilier’s  manufacturing  know-how 
^  ^  combined  with  DuPont's  great  new  Mylar* 

Polyester  him  dielectric.  Designed  in  the  new 
Demicon-type  metal-cased  tubular  and  in  the 
new  PM  series  molded  tubular  styles.  This  new 
development  results  in  a  capacitor  that  remains 
exceptionally  stable  at  temperatures  up  to 
^  160®  C.with  no  voltage  derating  required  to 

130®  C.  Within  these  temperature  ranges, 
there  is  sure  to  be  a  capacitor  to  meet  your 
^  exact  needs.  So  why  not  send  for  individual 
operating  characteristics  data — today. 
Engineering  samples  sent  on  request.  For  your 
^  special  design  and  application  problems,  use 

our  Technical  Advisory  Service.  No  obligation, 
of  course.  Write  to;  Industrial  Division, 
CorneU-Dubilier  Electric  Corp.,  Dept .  K-iss 
South  Plainfield,  New  Jersey. 

THESE  ARE  MORE  C-D  CAPACITORS  IN  USE  TODAY  THAN  ANY  OTHER  MAKE 


DEMICON-TYPE  TWM 


CORNELL 

DUBILIEf 


CATACITOm 
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i  ELECTRONICS  — Decemiwr,  1953 


(continiMd) 


ELECTRONS  AT  WORK 


or  the  thyratron  tube  will  instantly 
blow  out.  Proper  connection  is 
made  when  positive  voltage  is 
blocked  from  the  tube  plate.  A  type 
DP-2  photocell  was  used  during  the 
development  of  this  circuit. 

This  material  was  abstracted 
with  permission  from  International 
Rectifier  News. 


Water  Load  For 
High  Power  IJHF 

By  R.  G.  Talpey 

Tube  Department 
Radio  Corp.  of  America 
•  Ilarrieon,  N.  J. 

A  HIGH-POWER  WATER  LOAD  Suitable 
for  measurement  of  r-f  power  of 
the  order  of  20  kilowatts  in  the 
frequency  band  from  600  to  1,000 
megacycles  has  been  built.  Its 
action  is  based  on  the  relationship 
P  =  0.26  FAT  where  P  =  power  in 
kilowatts,  F  =  water  flow  in  gal¬ 
lons  per  minute,  and  AT  =  tem¬ 
perature  rise  in  degrees  centigrade. 
The  most  important  characteristic 
of  a  good  water  load  is  its  ability 
to  accept  all  of  the  power  fed  to  it 
over  a  wide  frequency  band.  For 
tube  development  work  it  is  also 
desirable  that  the  input  standing- 
wave  ratio  be  less  than  1.1. 

The  water  load,  constructed  to 
mate  with  3i-inch,  51.5-ohm  co¬ 
axial  fittings,  is  one  in  which  a 
coaxial  line  is  filled  with  cir¬ 
culating  water.  Bandwidth  require¬ 
ment  precludes  the  use  of  any  fre¬ 
quency-sensitive  matching  sections 
between  the  air-filled  line  and  the 


conneciions 


Michigan  Bell  employee  uses  an 
American  Beauty  to  terminate  wires 
on  a  block  relay  frame  in  one  of 
its  many  crossbar  exchanges. 

Long  life  . . .  the  ability  to 

stand  up  under  heat  for  long  periods 

of  time... plus  readily  replaceable  tips, 

are  just  two  of  the  reasons  why  American  Beauty 

irons  are  put  to  good  use  in  establishing 

telephone  wire  connections  in  Michigan  Bell 

central  offices. 


•  Nickel-coated,  corrosion-resUt- 
ant  tips,  easily  and  quickly 
replaced 

•  Super-flexible  cord,  American 
Beauty-made,  reduces  worker 
fatigue 

e  Heating  element  of  chrome- 
nickel  ribbon  resistance  wire 

•  Insulated  with  pure  mica 

•  Built-in  connection  for  ground 
wire 

•  Six  models  .  .  .  from  50  to  550 
watts. 

A*t07 


uAtk 

Anerican  Beauty 

l/um 


UflOII 

.SPtCCII 


Write  For  Free  Literature 


AMERICAN  ELECTRICAL  HEATER  COMPANY 

DETROIT  2,  mic:iii(;an 


FIG.  1  —  Crou-a«ction  oi  hi«h-pow«r 
water  lood 
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Hughes  Diodes . . . 


A  New  Standard  of  Reliability 


Reliability  in  a  germanium  diode  is  determined  prindpallY  by 
permanent  freedom  from  the  two  major  causes  of  diode  failure- 
moisture  penetration  of  the  diode  envelope,  and  electrical 
instability  under  extreme  operating  conditions. 


HUONES  GERMANIUM  DIODES  arc  designed 
to  prevent  such  failures  through  two 
exclusive  features: 

1.  Fusion  Soaring— The  gla$s-to*metal 
seal,  proved  in  billions  of  vacuum  tubes, 
is  incorporated  to  full  advantage  in 
ditxlc  manufacture  by  the  Hughes-de¬ 
veloped  process  of  fusion  scaling  at 


high  temperature.  The  result  is  a  rigid 
one-piece  glass  envelope  impervious 
to  moisture. 

2.  100%  Testing  — Hughes  ioo%  testing 
procedures  invite  iiuubilidcs  to  occur 
prior  to  shipment,  assuring  rejection 
of  every  defective  diode.  Each  hugnes 
DIODE  is  humidity-cycled,  temperature- 
cycled,  JAU  shock-tested,  and  electri¬ 


cally  tested  under  vibration.  This 
testing  procedure  insures  the  operation 
of  HUGHES  DIODES  under  adverse  condi¬ 
tions  of  moisture,  temperature,  vibra¬ 
tion  and  severe  shock. 

ReliabiUty  of  hughes  diodes  has  been 
proved  in  airborne  military  electronic 
equipment  for  navigation,  fire  control, 
and  guided  missiles. 


HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25®  C. 

II  Ttst  iHtaimum  Mlnimuml  Maximum 

RETMA  I  PMk  I  invtrM  Forward  |  Invarta 

I  Worfcmg  Currant  ■ 

VoitiM  0  -f  1  V 


Addresa  inquiriea  to  Dept.  E 


rOHiM  I  V  -t*! 

(voltO  I  (ma) 


Hughes 


High 

Back 

Raaiatancf 


1N96  75  60  20.0  0.600  • -50 « 

" '  IN126"  75  60  5.0  0.050  •  -10  *;  0.850 O  -50 « 

TiTi??!  125  ibo  ^3~o  dToarg  -ib"  o.soo  7 

_  50*  4o~  ^3~o~' '  ~d~o~o~4F  — Tb~ 

*Thit  volligt  •!  which  dynamic  rasistanea  la  taro  undar  tpaciflad  conditlont.  Each  Hughaa  Oioda  ia 
aubjactad  to  a  voitaga  riaing  iinaarly  at  90  volta  par  aacond. 

••Formarly  1 N69A.  tFormarly  1N70A.  tFermarty  1N81A. 

O  1953.  H.A.C. 


In  addition  to  KETMA- registered  types, 
HUGHES  DIODES  are  also  suppli^ 
too%  factory-tested  to  a  wide  range  of 
customer  specifications,  including 
high-temperature  retirements. 


FUSION  SEALED  IN  GLASS  !  for  electrical  stability 
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ELECTRONS  AT  WORK 
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water  section.  A  tapered  water- 
filled  line  is  used  to  effect  the 
transition.  Fijfure  1  shows  a  cross 
section  of  the  device  with  dimen¬ 
sions  exatfgerated  to  show  the  de¬ 
tails.  A  piece  of  Pyrex  gliiss  tub¬ 
ing  fits  the  inner  diameter  of  the 
coaxial  line  and  serves  as  the 
barrier  between  air  and  water.  Be¬ 
cause  it  is  difficult  to  fabricate  this 
tubing  in  a  tapered  shape,  the 
transmission-line  conductors  are 
tapered  instead. 

Although  it  would  be  desirable  to 
maintain  constant  impedance  in 
the  entire  load,  the  high  dielectric 
constant  of  the  water  would  require 
impracticable  dimensions.  An  im¬ 
pedance  of  about  6  ohms,  there¬ 
fore,  was  chosen  for  the  water- 
filled  line.  This  arrangement  rep¬ 
resents  a  compromise  between  elec¬ 
trical  requirements  and  practical 
physical  dimensions.  The  taper 
section  is  made  long  enough  to  ac¬ 
commodate  this  impedance  change 
at  the  lowest  frequency  of  opera¬ 
tion.  The  results  obtained  with  this 
empirical  design  were  better  than 


YOU  NEED  THE  NEW 


MODULAR  SYSTEM 


A  basic  electronic  tool  for  design  and  use  of  pulse  methods 

for  information  transmission,  storage,  and  computation. 


The  Modular  System  consists  of  16  highly 
flexible  electrically  and  mechanically  com¬ 
patible  units,  together  with  a  regulated 
power  supply  which  are  estsily  Eissembled 
and  interconnected  by  patchcords  to  per¬ 
form  aU  the  basic  functions  of  digital  pulse 
operations.  Each  unit  (size:  2%"  high  x 
4^4"  wide  X  9"  long)  performs  a  multiplic¬ 
ity  of  independent  functions  selectively,  a 
complete  system  having  a  capability  of  72 
separate  functions  with  as  many  as  31 
functions  simultaneously  available.  Design 
and  development  engineers  can  readily  op¬ 
erate  in  the  most  complex  systems  at 
“block  diagram”  level  without  concern  for 
circuit  details. 


*  Saves  engineering  time  by  providing 
pre-constructed  standard  units:  am¬ 
plifiers,  pulse-formers,  frequency  di¬ 
viders,  electronic  counters. 

*  Complex  instruments  con  be  patched- 
up  and  operating  within  minutes 
after  the  need  is  conceived. 

*  Provides  non-electronic  loboratories 
with  the  advantages  of  pulse  instru¬ 
mentation. 

*  Using  the  Modulars  as  "logical 
boxes"  design  engineers  can  test  con¬ 
cepts  of  non-vacuum  tube  computers. 

*  Together  with  an  Oscilloscope  serves 
as  graphic  training  aid  in  digital 
pulse  instruction.  . 


Write  today  for  descriptive  brochure. 


Audio  Products  corporation 


Dept.-B1  2265  Westwood  Boulevard 
Los  Angeles  64,  California 
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FIG.  2 — Graph  of  tswi  over  operoting 
range  of  water  load 


would  normally  be  expected  from 
an  initial  trial.  A  plot  of  the  vswr 
as  a  function  of  frequency  is 
shown  in  Fig.  2. 
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Mechanical  Construction 


The  coaxial-line  conductors  of 
the  water  load  are  made  from  a 
copper  sheet  cut  to  the  developed 
shape,  rolled  into  tapered  cylin¬ 
drical  -shape  and  brazed  at  the 
seam.  The  cylinders  are  spun  to 
their  final  dimensions  on  a  man¬ 
drel.  The  end  sections  and  mani¬ 
fold  are  machined  from  brass,  and 
soldered  to  the  cylinders.  The 
hollow  center  conductor  is  used 
to  conduct  air  for  cooling  the  seals 
of  experimental  tubes.  Pyrex  glass 
tubing  is  selected  to  fit  closely  at 


What  you  should  know  about 

Corning  High-Temperature 
Film -Type  Resistors 


Manufacturers  and  electronic  designers  look¬ 
ing  for  a  resistor  which  has  unusually  high 
electrical  stability  and  the  ability  to  withstand 
high  ambient  and  high  operating  temperatures 
will  find  Corning  Type  S  Resistors  offer  many 
advantages.  Mass  produced  to  close  tolerances. 
Type  S  High  Temperature  Resistors  have  a 
normal  resistance  tolerance  of  2%.  . 


Corning  Type  S 
Resistors  give  you 


Excellent  high  temperature  characteristics— These 
resistors  will  operate  at  ambient  temperatures  up  to 
200®C.— have  an  unusually  low  temperature  coefficient 
of  resistance. 

Remarkable  stability— The  resistive  element  of 
Corning  Type  S  Resistors  is  so  stable  it  can  be  cycled 
from  near  absolute  zero  to  red  heat  without  impairing 
its  electrical  properties. 

Superior  high  frequency  characteristics— The  thin 
film  insures  inherent  stability  and  provides  excellent 
high  frequency  characteristics. 

Rugged  construction— The  new  film  material  makes 
integral  contact  with  the  heat-resistant  base  to  form  a 
tough  bond.  Fired-in  silver  bands  afford  low  resistance, 
low  noise  termination. 

Space  saving— Since  they  operate  at  higher  power 
levels.  Coming  Type  S  Resistors  afford  important 
space  savings. 


CORNING  GLASS  WORKS 
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CORNING  GLASS  WORKS,  Dept.  E-12,  Corning,  N.  Y. 

Mhd  in<Gr«ottDfi  oRi 

□  Corntiif  Typ«  $  Uthtprt,  Q  CGfuiiit  Typ«  N  tMUtOft,  □  CGniiAf  load 


SpecificatioRS-Corninf  Type  S  Resisters 

Power 

Rating 

SIZE 

Length  Diameter 

RESISTANCE 
Min.  Max. 

(ohms!  (i>hms} 

1  Watt 

2 

4 

*%2"  "-m" 

>^16' 

2^6" 

10  10,000 
10  40,000 

20  100,000 

good  NEWS! 

°''^rning"Ty  price. 
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Mt^u4i-yi-yset  300BU 
I  voriable  auto-tronsforiniers 

Thu  vr$afila  unit  smoothly  controls  plonty  of 
power  for  its  size.  Highly  efficient,  small  and 
compact,  the  300BU  is  designed  for  panel- 
mounted  applications  like  line  voltage  control 
for  power  supplies  and  instruments,  control  of 
heat  in  small  ovens,  motor  speed  control  and 
light  intensity  variation.  New  design  brush  as¬ 
sembly,  pre-adjusted  at  the  factory,  maintains 
pressure  from  full-brush  to  no-brush 
Statures  longer  life,  more  reliable  operation. 
Ganged  assemblies  are  available. 


3  wire  fused  unit  for  2  KVA  duty 

Sturdy,  attractive  Type  3PF1500B 
Adjust-A-Volt  for  over-voltage  con¬ 
nection-suitable  for  bench  or  panel  mounting. 
Equipped  with  3  prong  plug-cord,  output  re¬ 
ceptacle  and  fuse. 


y  gtty..r<.p,N(nW 

'  Write  for  new  1 8-page  catalog  , 

553-5  on  full  Adjust-A-Volt  line  rang- 
tng  from  0.34  to  16.8  KVA.  Full  spe¬ 
cifications,  circuit  diagrams,  prices. 


STANDARD  ELECTRICAL  PRODUGS  COMPANY 
.  2239  I.  THIRD  ST.  •  DAYTON,  OHIO 


^  Water  load  for  uhi.  Flowmeter  U  located 
under  table 

pressional  force  of  the  water 
pressure  on  this  tubing  maintains 
a  tight  seal.  The  forward  seal  was 
originally  made  with  high-tempera¬ 
ture  wax.  In  a  second  model  a 
thermosetting  plastic  cement  seal 
was  successfully  used.  Water  flows 
into  the  forward  manifold  and  then 
through  a  circumferential  series 
of  holes  in  the  outer  conductor.  The 
holes  are  small  enough  to  preclude 
an  appreciable  di.seontinuity  in  the 
transmission  line. 

The  water  entrance  holes  must 
j  be  close  to  the  junction  of  the  gla.ss 
barrier  and  the  tapered  outer  con¬ 
ductor  to  prevent  dead  spots  in 
the  water  stream.  Because  of  the 
large  inside  volume  of  the  load, 
some  internal  convection  exists, 
causing  the  upper  part  of  the  out¬ 
side  conductor  to  become  slightly 
warm.  The  effect  of  this  power  loss 
is  not  serious  but  nevertheless, 
should  be  corrected. 

When  available  water-flow  rates 
are  6  gallons  per  minute  or  less,  the 
overall  temperature  rise  approaches 
30  deg  C,  which  is  higher  than  is 
desirable.  The  convection  problem 
can  be  solved  by  increasing  the 
flow  rate  or  by  changing  the  flow 
path  through  the  load  by  means  of 
deflecting  vanes  or  relocation  of 
j  the  water  output  line. 

The  photograph  shows  the 
physical  arrangement  of  the  load 
and  its  accessories.  The  load  is  ap¬ 
proximately  48  inches  long  includ- 


just  right 

for  built-in  applicotions 


I  ELECTRONS  AT  WORK  (conlinurfO 

the  seals.  The  rear  seal  is  made  by 
slipping  a  piece  of  soft  rubber 
tubing  over  the  glass.  The  com- 


ELECTRONS  AT  WORK 


KAY-LAB 

METER  CALIBRATOR 

providtt  .  .  .  instant  voltage 
and  current  calibration  to 


SIND  NOW  FOR  COMPLETt  DETAILS  FItlll 


1 

‘ 

i  1^ 

Past,  accurate, 
simple  meter 
calibration. 

The  precise  D.  C.  reference . . 
0  to  1000  volts 
in  one  volt  steps 

0  to  100  mas 
in  0.01  mas  steps 

for  eltctronic  instruments 

KALIFEU  lAIORATORIES,  INC. 

lOSO  MORENA  IlVD. 

SAN  DIEGO  10,  CAlirORNIA 

oratog^ 

ndustrie^ 


STAR  PERFORMANCE  AS 
MANUFACTURERS  OF  TRANSFORMERS. 
REACTORS,  FILTERS,  TOROIOAl 
M  COILS  FOR  THE  ELECTRONICS  INOUSTRY 

Now  tiin'th  year  ol  operation.  Sdrafoqa  Industribs,  Inc. 

has  built  a  solid  reputation  lor  the  manufacture  of 
precision  windings.  Approved  for  in-plant  testing  under 
An  MIL-T'27.  Saratoga  Industnes,  Inc.  is  also  prepared 

to  handle  dll  types  of  commercial  production.  Saratoga 
engineers ;invile  your  inquiry  to  help  solve  your  problems 
relating  to  re’aclor^,  transformers,  filters  and  windings  of  all  types. 

t) 

SARATOGA  INOUSTRKS  INC  SARATOGA  SPRINGS  N  Y 


ing  end  sections  and  water  con¬ 
nections.  The  water-temperature 
thermometers  are  mounted  in  stub 
sections  of  the  water  pipe  with 
the  bulb  immersed  in  the  water 
stream.  The  flowmeter  is  mounted 
under  the  table  top.  The  load  uses 
ordinary  tap  water  and  withstands 
ordinary  water-supply  pressures 
adequately.  The  provision  for 
horizontal  mounting  permits  the 
use  of  shorter  line  lengths  to  the 
tube  than  those  required  for  some 
commercial  loads  which  must  be 
mounted  vertically  and,  therefore, 
require  bends  in  the  transmission 
line. 

This  water  load  has  been  in  use 
for  over  two  years  and  has  pro¬ 
vided  Constant  and  reproducible 
readings.  No  trouble  has  been  ex¬ 
perienced  due  to  breakdown  under 
high  powers.  Although  the  load 
has  been  tested  only  to  r-f  powers 
of  20  kilowatts,  it  is  estimated  that 
it  will  safely  dissipate  50  kilowatts 
or  more  if  proper  water  flow  is 
provided. 


Ceramic  Magnets  Focus 
TV  Tubes 

By  J.  a.  Verhoef 

Television  Receiver  Design  Laboratory 
N.  V.  Philips’  Oloeilampenfabrieken, 
Eindhoven,  Netherlands 

On  a  short-neck  television  pic¬ 
ture-tube  the  stray  field  of  a  per- 


Scr*w  adfuatmcnla  on  coramic  focusing 
unit  pormit  adfustmont  of  focua  by 
changing  spacing  botwoon  nagnots 


2M 
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Mr.  Tcviah  Sachs  is  President  of  Waltham  Watch  Company,  established  as  America’s  first  watchmaker  103  years  ago. 

Mr.  Sachs  likes  to  see  time  fly! 


"A  fine  watch  is  a  valued  gift,”  says  Teviah  Sachs.  "The 
jeweler  must  provide  exactly  what  his  customer  wants—/’;;  time 
for  the  gift  occasion. 

"Can  he  do  this  without  tying  up  too  much  capital  in  inven¬ 
tory?  Yes— with  Air  Express!  , 

"Take  a  typical  case.  A  father  in  Omaha  wants  to  buy  a 
wrist  watch  for  his  daughter’s  graduation.  He  likes  a  particular 
watch  in  the  Waltham  catalog  better  than  any  the  jeweler  has 
in  sttxk.  Graduation  is  only  two  days  away. 

"But  there  is  no  emergency.  Within  24  hours,  the  watch  is 
delivered  via  Air  Express.  On  graduation  day,  daughter 


proudly  sports  her  new  Waltham— thanks  to  Dad  and  a  wide¬ 
awake  jeweler! 

"We  use  Air  Express  day  in  and  day  out  to  ship  fast-moving 
styles  from  current  lines’,  and  to  get  new  sample  lines  to  whole¬ 
salers  where  every  hour  saved  is  imjjortant. 

"Going  back  into  our  records  for  the  past  five  years,  I  found 
that  not  a  single  shipment  handled  by  Air  Express  had  been 
lost  or  damaged.  Yet  most  of  these  shipments  cost  us  less  by 
Air  Express  than  by  any  other  commef<;ial  air  service!” 

It  pays  to  express  yourself  clearly.  Say  Air.  Express!  Division 
of  Railway  Express  Agency. 


^  Air  Express 


via  l/.S.  Schcdulcti  Airline* 
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:  manent- magnet  focusing  unit  in- 
j  terferes  with  the  field  of  the 
j  ion-trap  magnet  and  with  the  de- 
{  flection  field. 

A  focusing  unit  comprising  two 
i  flat  annular  permanent  magnets 
I  with  opposed  magnetization  has  a 
weaker  stray  field  than  the  usual 
i  single  focusing  magnet.  This  con- 
!  struction  is  made  possible  by  the 
1  development  of  Ferroxdure  ce- 
:  ramie  permanent-magnet  materials. 

The  field  intensity,  H„  in  the 
axis  of  a  permanent-magnet  elec¬ 
tron-lens  is  appreciable  just  where 
the  ion-trap  magnet  and  the  scan¬ 
ning  yoke  are  placed,  while  the 
field  of  a  focusing  coil  falls  away 
rapidly  outside  the  focusing  region. 

The  focusing  coil  is  completely 
enclosed  in  a  soft-iron  can  except 
for  the  air  gap  inside  the  yoke, 
and  the  magnetic  field  crosses  only 
this  air  gap. 

A  permanent  magnet  of  the  type 
shown  in  Fig.  lA  would  be  short- 
circuited  by  such  a  can.  An  air 
gap  must  be  left  on  the  outside  of 
the  permanent  magnet.  This  air 
gap  is  also  crossed  by  magnetic 
lines  of  force  resulting  in  the  nega¬ 
tive  stray  field  as  shown  in  Fig.  IB. 
This  field  intensity  curve  is  partic¬ 
ularly  undesirable  as  the  negative 
peaks  occur  near  the  ion-trap  mag¬ 
net  and  the  deflection  coils.  It 
would  be  desirable  to  modify  this 
shape  so  that  the  negative  portions 
of  the  curve  are  either  confined  to 
a  more  restricted  region,  or  spread 
out  over  a  much  wider  region  and 


ELECTRONS  AT  WORK 


FIG.  1 — P*nnan«nt-magn«t  iocusing  unit 
(A),  and  graph  oi  magnetic  field  in- 
tensihr  (B) 


Did  you  know?  Gyrtolt  such  os 

this  are  made  over  IWo  inches  long  but  less  than 
wide  ith  lour  separate  84K  gold  electrodes.  The 
perf.  .once  of  JK  Crystals  requires  mechanical 
tolerances  so  close  that  they  must  be  checked  with 
equipment  that  will  measure  one  part  in  ten  million. 
Produced  in  an  immaculate,  airconditioned  plant, 
JK  Crystals  for  the  Critical  are  hermetically  sealed 
In  an  evacuated  glass  holder  to  maintain  their  pre¬ 
cise  frequency  accuracy. 

THE  JAMES  KNIGHTS 
COMPANY 

SANDWICH,  ILLINOIS 


Speeding  Electronic  Progress 

^  through 

_____ 

Till  crystal^ 


The  IK  type  G-9  is  available  with 
flexure  mode  crystals  from  4  to  80  kc, 
providing  rugged,  precise  frequency 
control  at  temp>eratures  in  the  —40° 
to  -f70°  C.  range.  These  crystals 
have  a  high  ratio  of  capacities  (Cq/C) 
resulting  in  a  high  degree  of  isolation 
from  Ewsociated  circuitry.  Consult  us 
for  application  and  engineering  in¬ 
formation. 


JK  STABILIZED  D-S  CRYSTAL 
in  the  4  te  N  kc  range 
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Watching  the  serenity  of  Christinas  skies,  we 
are  conscious  of  deep  silence.  Yet  the  stars  are  talk¬ 
ing  to  us  all  the  while  — talking  in  radio  waves 
that  are  full  of  meaning  to  seientists  probing  the 
depths  of  space. 

riie  important  discovery’  that  some  stars  produce 
radio  waves  was  made  by  a  Bell  Laboratories  scien¬ 
tist  while  exploring  atmospheric  disturbances  which 
might  interfere  with  transoceanic  telephone  service. 

His  discovery  marked  the  birth  of  the  fast¬ 
growing  science  of  radio  astronomy.  It  is  telling 
us  of  mysterious  lightlcss  stars  that  broadcast  radio 
waves,  and  it  promises  new  and  exciting  revelations 
about  the  vast  regions  of  space  concealed  by  clouds 
of  cosmic  dust. 


Directional  radio  antenna  used  by  Karl  G.  Jansky,  in  the  discovery  of 
stellar  radio  signals  at  the  Holmdel,  New  Jersey,  branch  of  Bell  Tele¬ 
phone  Laboratories.  In  1932  he  detected  waves  of  14.6  meters  coming 
from  the  direction  of  Sagittarius  in  the  Milky  Way. 


It  is  another  example  of  how  Bell  Telephone 
Laboratories  scientists  make  broad  and  im|X)rtairt 
discoveries  as  they  seek  ways  to  make  your  telephone 
serve  you  better. 


EXPLORING  AND  INVENTING,  DEVISING  AND  PERFECTING.  FOR  CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE. 


.  ! 


Qomfueielu  neut... 

SWR  AMPLIflER 


R«plac*t  til*  former  models 
TAA.U  and  TAA-16A.  with 
more  features  at  lower 
cost. 


FRDNT^PANEtl  CONTROL 


t.«A.  WiiiciMsiAr 


Here  are  features  you  will  find  important. 

•  High  sensitivity  with  low  noise-level. 

•  New  linear  metering  circuit. 

•  Broadband  or  tunable  from  front  panel,  500  to  5000  cycles. 

•  Two  VSWR  scales:  1  to  4  and  3  to  10,  with  DB  of  SWR  scale, 

•  1%  step  attenuator  to  extend  range  to  50DB. 

•  Bolometer  current  adjustable  at  front  panel  and  metered. 

•  Dual  inputs  with  crystal  protective  circuit. 

•  D.C.  recorder  output  and  provision  for  remote  metering. 

•  4-inch  illuminated-scale  meter. 


mSBCTIQK  Jor  llllfi-IEIH 


For  microwave  SWR  setups  you  will  be  interested  in 
the  companion  unit.  Model  TVN-11  Klystron  Power  Supply 
same  size  —  same  style  —  with  corresponding  flexibility,  con¬ 
venience,  and  economy. 

Write  for  descriptive  literature  .  .  . 


ELECTRONS  AT  WORK  .  (continued) 

at  the  same  time  reduced  in  mag¬ 
nitude. 

Restricting  the  region  of  the 
focusing  field  plus  stray  fields  by 
making  the  focusing  ring  as  short 
as  possible  has  been  tried  with 
little  success.  Apparently  the  in¬ 
ternal  diameter  rather  than  the 
I  length  of  the  focusing  magnet  sets 
;  a  lower  limit  to  the  region  occupied 
i  by  the  positive  and  negative  por- 
I  tions  of  the  H,  curve.  Flattening 
'  out  the  negative  portions  of  the 
curve  required  impractical  mag¬ 
netic  shielding. 

If  two  p-m  lenses  with  opposite 
polarities,  of  the  type  shown  in 
Fig.  2A,  are  placed  on  the  tube  neck 
as  close  to  each  other  as  possible, 

‘  their  focusing  strengths  will  add 
rather  than  subtract,  while  their 
i  stray  fields  will  oppose  each  other 
to  a  certain  extent. 

If  the  field  intensity  curves 
could  be  added,  the  result  would  be 
:  more  satisfactory  than  the  curve 
I  of  a  single  magnet.  The  total  area 
i  under  the  combined  H,  curve  would 
'  still  be  zero  and  the  area  under  the 
H*  curve  would  indicate  a  useful 
focal  length.  In  the  neighborhood 
of  the  ion-trap  magnet  and  of  the 
deflection  coils  the  value  of  H. 
would  be  low  and  would  exhibit  a 
I  shape  comparable  to  that  of  Fig. 
j  2B.  For  a  focusing  unit  of  this 
j  kind  the  annular  permanent  mag- 
:  nets  would  have  to  be  quite  short 
I  and  still  give  sufficient  magnetic 
flux.  A  permanent-magnet  material 
with  a  high  coercivity  would  be  re¬ 
quired  for  such  rings. 

The  use  of  ceramic  permanent- 
magnets  has  made  it  possible  to  con¬ 
struct  a  focusing  unit  meeting 
these  requirements.  The  demag¬ 
netisation  curve  of  Ferroxdure  is 
compared  to  metallic  permanent- 
magnet  material  in  Fig.  3.  The 
remanent  induction  is  about  2,100 
gauss  and  its  coercivity  is  in  the 
order  of  1,700  oersted.  The  demag¬ 
netization  curve  is  almost  com¬ 
pletely  reversible.  A  ceramic  mag¬ 
net  can  be  subjected  to  a  reverse 
field  of  the  order  of  the  coercivity 
and  recover  almost  to  its  original 
value  of  magnetization. 

The  focusing  unit  consi.sting  of 
two  ceramic  rings  with  op|)o.sed  axial 
magnetization  has  an  H,  curve  that 
approaches  closely  the  ideal.  The 
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AN  ^  , 

EXCLUSIVE  i! 


You  Can  Depend  en  COMMU 


THROW  AWAY  lh«  ip«cial  waih«rt  and 
tubings  usod  in  your  prosont  machanicol 
mountings  of  toroids.  C-A-C  Advoncod  Dosign 
providos  a  moldod-in  brass  bushing  with 
contor  holt  sizts  to  door  (typo  A)  or 
topptd  (typt'B)  for  a  6/32  scrtw. 


PRESSURE  ENCAPSULATION  in  low  loss  plas¬ 
tic  provides  a  dtnst  molding  of  txtrtmtiy 
uniform  dimension.  We've  cycled  them  from 
— 73*  C  to  150*  C — boiled  them  for  hours 
in  salt  water — without  any  significant  change. 


TERMINALS  ore  brass,  silver-plated.  Located 
for  ease  of  connection.  Any  reasonable  num¬ 
ber  of  terminals  may  be  provided.  Units  may 
be  stacked  and  mounted  with  a  single  screw. 


TOROIDAL  INDUCTORS 
Data  For  Standard  Typos 


V  '  -L  • 


Normal 

Appr 

'.  Site  Useful  Freg. 

Qmox  • 

loc- 

Typ«  Lmoi. 

0.0. 

X  H 

Range 

Freg. 

1 

r.c, 

,  mo 

• 

200 

3.0  Hy 

.40x 

.40 

Up  to  IS 

KC 

140 

♦ 

KC 

1 

23 

f30 

I7.S  Hy 

l.20x 

.to 

Up  to  IS 

KC 

170 

7.S 

KC 

1 

42 

2S4 

3S  Hy 

I.OSi 

.0$ 

Up  to  IS 

KC 

220 

S 

KC 

1 

t7 

4U 

00  Hy 

MSxl 

1.00 

Up  to  IS 

KC 

2t0 

s 

KC 

3 

♦S 

* 

040 

1.4  Hy 

.tOx 

.40 

10-  SO 

KC 

170 

20 

KC 

1 

33 

*# 

345 

0.0  Hy 

l.20x 

to 

10-  SO 

KC 

220 

20 

KC 

1 

tl 

301 

17.0  Hy 

I.SSx 

.ts 

10-  SO 

KC 

2S0 

I7.S 

KC 

3 

71 

* 

too 

too  Hh 

.tOx 

.40 

30-  75 

KC 

ltS-4t 

to 

KC 

3 

SO 

SW 

7.S  Hy 

I.SSx 

ts 

30-  TS 

KC 

IIS 

m 

30 

KC 

2 

no 

* 

041 

320  h4h 

.♦Ox 

.40 

SO- 200 

KC 

IIS 

m 

120 

KC 

3 

to 

013 

4.0  Hy 

1  SSx 

.ts 

50-200 

KC 

I4S 

9 

70 

KC 

3 

ISO 

1 

$  7 


REMARKS 

Qma*— Volues  token  at  approx.  .01  lac.  Q  decreases 
with  increasing  current  to  about  .SO  Omox  at 
1.0  lac — higher  inductance  vaiues  hove  lower 
Qmox  at  lower  treguency  due  to  dielectric 
losses  of  winding  distributed  copocity.  All 
values  ore  lor  i^uctors .  wound  with  Heovy 
Former  wire. 

T.C.— Temperature  characteristics  os  follows; 

1—  approx.  100  ppm/*F 

2—  :=  .1%  SS  to  WF 
>-  =  .1%  30  to  IJ0*F 

(most  types  with  temp,  characteristic  I  ore 
available  with  characteristic  1  at  no  sacrifice 
in  performance) 

loc— r.m.s.  current  which  raises  0.1  Hy  Inductor  to  max. 
(2%  above  initiol)  inductance  —  (1%  increase 
occurs  ot  approx  0.36  loc. 

*  FINISMID  SIZE -1-1/10*0.0.  x  1/2*  THICK 
*  *  FINISHED  SIZE-1-S/10*  O.  0,x  11/16'  THICK 


(  ()  \l  \I7  Mi. A  //O  V  ACCl.SSOKII  s 

i  HtCrwAN  M.. ;  S  .V'S'I  UBI 
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ELECTRONS  AT  WORK 


(continued) 


measured  H,  curve  is  shown  in  Fig. 
2B.  As  the  distance  between  the 
two  rings  is  increased  the  strength 
of  the  electron  lens  also  increases 
and  the  region  occupied  by  the  field 
widens. 

The  magnetic  inductance  in  the 


ftdRIU 

Rincs 


ION  TRRR 
MACNET 


SCARNINC 

,-»0Af 


Who  could  blame  a  person  for  having  murder  in 
/  his  heart.  After  laboring  over  a  drawing  for  hours, 

/  suddenly  there's  an  unexpected  blob  of  ink,  and 

in  a  flash  the  drawing  is  ruined. 

That’s  why  it  pays.to  specify  Arkwright  Tracing  Cloth. 
•  Jr  Careful  manufacture  assures  a  working  surface  free  of 
J  heavy  threads,  pinholes,  and  other  imperfections  that  can 
^  lead  your  pen  to  disaster. 

Arkwright  Tracing  Cloth  is  fortified,  too,  to  take  all  the 
erasing  you'll  nonnally  ever  give  it.  Erase 
.  . .  and  ink  again.  Lines  will  still 
come  out  sharp  and  clear  — 

without  “feathering'’.  That’s  why  • _ 

Arkwright  Tracing  Cloth  is  ideal 

for  gotxi,  readable  blueprints.  ■  f  Jj 

Want  to  be  convinced?  Write  for  a  f  ^ 

Cloth  will  convince  you,  just  as  it 

“America’s  Standard’’.  Arkwright 
Finishing  Co.,  Industrial  Trust 


FIG.  2 — C«tamlc  iocuainq  unit  (A)  use* 
two  coromic  ring*  to  obtain  iield  inton- 
■Ity  plot  (B) 


rings  is  approximately  400  gauss 
when  the  distance  between  the  rings 
is  zero,  and  rises  to  approximately 
500  gauss  for  a  distance  of  half  an 
inch.  The  temperature  coefficient 
is  therefore  near  its  minimum. 

The  fact  that  the  strength  of  the 
lens  varies  fairly  steeply  with  the 
distance  between  the  two  rings 
makes  a  simple  focusing  adjust¬ 
ment  possible.  One  of  the  rings  is 
fixed  and  the  other  can  be  shifted 
over  a  distance  from  zero  to  half  an 
inch  with  respect  to  the  fixed  ring. 
In  one  instance  the  range  for  which 
the  electron  beam  in  a  picture-tube 
could  be  focused  was  from  10  to 
20  kv.  This  range  depends  on  the 
type  of  tube,  the  position  of  the 
lens  on  the  tube  neck,  the  internal 
diameter  and  thickness  of  the 
ceramic  rings.  The  rings  show  no 
sign  of  permanent  demagnetization, 
even  when  moved  with  respect  to 
each  other  through  a  great  number 
of  cycles. 

The  homogeneity  of  the  ceramic 


— ^ ^ ^ 

1 

■  '1  '  ^ 

1 

1 

w, 
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precis/ofj 


FULL  RACE  —  for  most 
rugged  duty  in  MICRO 
size  range,  increased  load 
capacity. 


PRECISION  TO  FIVE  MILLIONTHS  OF  AN  INCH 
IS  READ  ON  THIS  ELECTRONIC  COMPARATOR 


CONRAD  RETAINER 
—  for  low  friction,  high 
speed  JIADIAL  and 
THRUST  loads. 


SELF-ALIGNING  -  for 
misalignment  between 
shafts  and  housings  up  to 
10  degrees. 


RIBBON  RETAINER  - 
for  smoother  running,  and 
lower  friction. 


SPRING  SEPARATOR  - 
for  minimum  staffing  or 
breakaway  torque.  Speeds 
—  low  to  moderate. 


Hidden  to  the  naked  eye  is  the  probable  life  of  a  precision 
bearing.  This  life  depends  on  measurements  by  microscopic 
instruments  and  on  microscopic  cleanliness. 

Common  and  accepted  practice  in  some  industries  is  to 
manufacture  for  'LIMITED  LIFE.'  However,  human  lives  often 
depend  on  MICRO  bearings  showing  no  signs  of  'fatigue,'  to 
which  they  are  constantly  exposed. 

Our  emphasis  in  manufacturing  is  for  'LONG  LIFE'  through 
microscopic  accuracy  including  all  accepted  practices  and  in¬ 
spection  techniques. 

MICRO  is  constantly  developing  new  instruments  for 
measuring  minutely  all  dimensional  and  operating  qualities. 

I# 

Our  inspections  include  surface  finish  and  geometry  of 
raceways  and  balls,  running  torque,  and  other  features  not 
yet  covered  by  standards. 

In  all,  82  minute  inspections  guarantee  'LONG  LIFE,' 
freedom  from  fatigue,  for  MICRO  bearings. 


ANGULAR  CONTACT 
—  for  axial  positioning 
of  shafts  with  opposed 
pairs  lightly  preloaded. 


EXTRA -LIGHT  CON¬ 
RAD  —  for  minimum 
possible  differences  be¬ 
tween  shaft  and  housing 
dimensions. 


NEW  HAMPSHIRE  BALL  BEARINGS,  INC. 

24  MICRO  CIRCLE  e  PETERBOROUGH,  N.  H.  e  TELEPHONE  424 


Write  for  Catalog  53  for  complete 
data  on  the  more  than  1 30  available 
MICRO  bearings,  or  con^lt  our 
Design  Engineering  Department. 
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R.  (Ei-£i) 

E, 


Rssds 

.  124,000,000  megohms 
full  scale 


H«r«’s  •  way  to  measure  high  re^ 

sittancc  quickly  and  precisely.  A  Keithley 
Electrometer,  Accessory  Shunt,  and  Test 
Voluge  Supply  are  combined  above,  re¬ 
sulting  in  a  megohmeter  of  extreme  sensi¬ 
tivity. 

Resistances  are  computed  by  using  the 
formula  above.  In  the  illustration,  assume 
the  highest  value  Keithley  Shunt  (R^)  is 
used,  the  highest  voltage  lap  on  the  Test 
Voluge  Supply  (E,)  is  chosen,  and  the 
Elecuometer  needle  (Ej)  reads  2  volts. 

^  (10'*ohms)(250  volts— 2  volts) 

ThenR. - - 

equals  1.24  x  10'^  ohms,  or  124,000,000 
megohms.  This  is  the  maximum  full  scale 
reading.  Accuracy  is  within  5%.  Maximum 
lower  scale  reading  is  about  10'*  ohms, 
simplifying  the  testing  of  insulation  leak¬ 
age  resistance,  and  other  high  resistance 
measurements. 

Voira9*r  Current,  Capacitance,  emef  Statit 
Charges  are  also  easily  measured  by  the 
Keithley  Electrometer  and  accessory  equip 
ment.  For  complete  literature,  write— 


KEITHLEY  INSTRUMENTS 

3868  Carnegie  Avenue 
Cleveland  IS,  Ohio 
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FIG.  3  — Demagnelisation  curve  of  a  cer¬ 
amic  material  and  a  metallic  permanent 
magnet  material 


material  makes  it  unnecessary  to 
use  soft-iron  pole-pieces.  The  rings 
are  simply  brought  close  to  the 
tube  neck. 

The  author  wishes  to  thank 
W.  G.  Amesz  who  assisted  in  the 
development  of  the  unit,  M.  J. 
Groenenberg  for  designing  the  me¬ 
chanical  construction  and  K  Tent 
who  measured  the  H,  curves. 
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High-Speed  Facsimile 

Inte:nded  for  military  purposes, 
but  applicable  to  commercial 
uses,  a  new  facsimile  system  has 
been  developed  by  RCA  and  the 
Haloid  Co.  for  Navy’s  Bureau  of 
Ships.  It  transmits  ten  Si  by  11 
pages  of  copy  a  minute.  Copy  fed 
inlo  the  machine  requires  no  proc¬ 
essing.  Delivered  copy  can  be  di¬ 
rectly  reproduced  by  offset  printing. 

Transmission  can  be  by  radio  or 
coaxial  cable  circuits  capable  of 
passing  a  band  of  100  kc.  Demon¬ 
strations  by  radio  have  used  a 
carrier  frequency  of  600  kc. 

Incoming  copy  is  fed  through  a 
vacuum  transport  system  past  a 
flying-spot  scanner  operating  at  a 
horizontal  rate  of  240  lines  a 
second.  Vertical  scanning  is  pro- 


?4-Position  Switch 


|R.  F.  electronics,  INC. 

291  N  E  61st  St.  -  Miami  37,  Fla. 
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^.  Federal  supplies  the  50- Amp.  Transformer^ 

Rectifier  unit  used  in  the  Stratofortress . . . 

** America* s  new  double-edged  weapon** 

^  •  Over  300,000  pounds  of  precision  production . . .  185  feet  frc»n 

^  wing  tip  to  wing  tip  . .  .  drawing  its  unique  speed  and  ceiling 

from  eight  powerful  jet  engines!  That’s  the  Boeing  B-52  .  . . 

B  built  to  serve  as  a  deterrent  against  aggression ...  as  a  weapon 

of  offense,  if  needed  by  our  strategic  air  arm! 

In  the  “tradition  of  rugged  dependability”  established  by 
Boeing’s  famous  Flying  Fortresses  and  Superforts,  Boeing 
has  selected  Federal’s  3146-BS  Airborne  Power  Supply  to 
provide  the  B-62  with  a  DC  output  of  50  amperes,  28  volts. 

Federal’s  3146-BS  is  only  one  of  a  complete  line  of  rugged, 
compact  and  efficient  airborne  and  ground  power  supplies 
developed  to  meet  aviation’s  growing  trend  from  generated 
DC  to  400-cycle  AC . .  .to  furnish  dependcMe  DC  power  where 
required.  Federal  equipments  are  designed  without  expend¬ 
able  parts  that  require  frequent  replacement.  And  all  are  pow- 
oed  by  Federal  Selenivim  Rectifiers . .  .first  in  the  fidd . .  .out¬ 
standing  for  long  service  life  and  trouble-free  performance! 
Whatever  your  DC  requirements,  write  to  D^.  E-513. 


HR  3146-BS  AIRBORNI  POWIR  SURRIY 

•  AC  In^ul:  195-210  volts;  •  DC  Output: 50 sinps.;24-Sl 
380-420  cycles ;  3  phsse.  volts ;  resistive-inductive  load. 
•  Ripplui  5%  maximum  •  Wuipht:  19  pounds 
•  Oimonsiuns i  lOH'  k>nir;  9”  wide;  8^4"  hish. 


®  Federal  Tetepbone  and  Uadio  Companii 


NTEUN  DiRARTMiNT  100  KINOSIANO  ROAD,  CUFTON,  N.  J, 

In  CunWut  Mtnl  floctric  MunuTucturinp  Csmpuny,  ltd.,  Muwtraul,  S.  Q. 

Capurt  Ohlrihutoni  Intutncdiuwl  Stundfd  ilsctrk  C^.,  ST  ItumI  St.,  N.  T. 
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RF  LEAKAGE 


ELECTRONS  AT  WORK  (conlinut'd) 

vided  by  continuous  motion  of  the 
copy. 

Light  reflected  from  the  copy  is 
received  by  a  multiplier  phototube 
and  the  resulting  signal  modulates 
a  carrier  that  is  transmitted  by 
either  wire  line  or  radio  circuit. 


METAL  TEXTILE  CORPORATION 

KNIHERS  OF  WIRE  MESH  FOR  MORE  THAN  A  QUARnR  CENTURY 


Ros«ll«,  N«w  4«rsey 


PERTINENT  PATENTS 

It  has  been  found  that  in  electri¬ 
cal  precipitators  of  the  Cottrell  or 
other  sparking  types  efflciency  of 
operation  increases  with  the  rate 
of  sparking  up  to  an  optimum  be- 


Wont  mort  ioformotionr  Uie  post  cord  on  lost  pope. 
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METEX  ELECTRONIC 
WEATHERSTRIPPING 

For  shielding  on  all 
types  of  electronic  ond 
electrical  equipment 


Hlgh-tp«*d  iacslmll*  r«c*lT»r  for  trons- 
mUBion  of  Novy  documents 

At  the  receiver,  synchronizing 
pulses  are  separated  and  used  to 
control  the  scanning  rate  of 
another  flying-spot  scanner.  The 
signal  modulates  the  intensity  of 
the  light  spot  to  correspond  with 
that  of  the  transmitter. 

Images  focused  upon  a  sensitized 
xerographic  drum  cause  variations 
in  the  surface  electrical  charge  of 
the  exposed  parts  of  the  drum. 
After  exposure,  a  cloud  of  electro¬ 
statically  charged  dye-powder  de¬ 
veloper  is  sprinkled  on  the  drum. 
The  powder  sticks  proportionately 
to  the  magnitude  of  charge. 

When  the  drum  is  brought  into 
contact  with  the  paper,  dye  powder 
is  transferred  and  later  sealed  by 
infrared  heat.  A  black-on-white 
facsimile  is  thus  produced. 


Each  of  these  is  made  in  various  sizes 
and  shapes  which  are  readily  adapt¬ 
able  to  practically  any  equipment.  The 
resiliency  can  be  varied  where  neces¬ 
sary  to  meet  specific  requirements. 

Applications  in  which  Metex 
Electronic  Weathergirippin^  has  al¬ 
ready  proved  its  effectiveness  include 
pulse  modulator  shields,  wave-guide 
choke-flange  gaskets,  local  oscillators 
on  TV  sets,  dielectric  heaters,  etc. 


. , .  WHEN  YOU  DESIGN  METEX  EliaRONIC 
WMTHERSTRIPfING  INTO  YOUR  EQUIPMENT 
YOU  GET  ITS  POSITIVE  SHIELDING  EFFEaiVENESS 
-AT  MAXIMUM  OVERALL  ECONOMY 


1  Continuous  lengths  in  various  cross  sec¬ 
tional  shapes  with  or  without  fin  for  at¬ 
tachment. 


2  Die-formed  shielding  gaskets,  and 

3  Sealing  gaskets  where  the  knitted  wire 
gasket  is  combined  with  a  sealing  medium. 


For  dstsllsd 
information  on 
^  METEX 
4  ELECTRON iC 
^  PRODUCTS,  writs 
for  FREE  copy  of 
“Metex  Eiectronic 
Weatherstrips" 
or  outiine  your 
SPECiFiC  shieiding 
probiem  —  it  wili 
receive  our 
Immediate  attention. 


Plan  nosv  to  take  full  advantage  of  Metex 
Electronic  Weatherstrippini’a  unusual  effec¬ 
tiveness  in  shielding  all  types  of  electronic 
equipment.  Because  it  is  made  of  knitted 
wire  mesh,  Metex  Electronic  Weathentrippini 
is  both  conductive  and  resilient.  It  assures 
positive  metal-to-metal  contact  between  all 
mating  surfaces.  And  being  resilient  it  ac¬ 
commodates  itself  positively  to  surface  in¬ 
equalities. 

In  reality,  Metex  Electronic  Weatheratripping 
can  do  more  for  you  than  just  shield  RF 
leakage.  It  can  cut  the  cost  of  machining 
mating  surfaces  to  close  tolerances.  It  can 
eliminate  the  need  for  extra  fasteners  and 
many  other  costly  means  of  making  joints 
RF  tight. 

To  get  the  best  results  and  lowest  production 
costs,  design  with  Metex  Electronic  Weather- 
atripping,  available  in  3  basic  forms: 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  amplifier 
provides  up  to  2.5  inches  positive  or 
negative  uni-polar  deflection  without 
serious  compression;  at  3  inches,  the 
compression  is  approximately  15%. 
The  accompanying  photographs  il¬ 
lustrate  transient  response  and  line¬ 
arity  of  deflection. 

SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  401  provides 
means  for  measuring  pulse  widths, 
time  intervals  between  pulses,  accu¬ 
rately  calibrating  sweeps  and  other 
useful  applications  wherein  accurate 
time  measurements  are  required. 

The  absolute  value  of  delay  is  accu¬ 
rate  to  within  1%  of  the  full  scale 
calibration.The  incremental  accuracy 
is  good  to  within  0.1%  of  full  scale 
calibration. 

Additional  Features: 

An  INPUT  TERMINATION  SWITCH  for  terminat¬ 
ing  tranamiaiiicn  lines  at  the  oscilloteope. 

A  FOIDINO  STAND  for  convenient  viewing. 
FUNCTIONAlir  COIORED  KNOSS  for  easier 
location  of  controls. 

Write  for  Complete  Information 


Sweep  Range— 0.01  sec/cm  to 0.1 
A  sec/cm 

Delay  Sweep  Range  — 6-5000m  sec 
in  three  adjustable  ranges. 
Triggers  —  Internal  or  External, 
+  and  — ,  trigger  generator, 
or  60  cycles,  undelayed  or 
delayed  triggers  may  be  used. 
Built-in  trigger  ganeroter  with  rep^ 

tition  rate  from  500-5000  cps. 

OenernI 

lew  Capacity  prebe 
Functionally  celered  centre!  knebe 
FoMing  stand  for  belter  viewing 
AdiustoMe  scale  lighting 
Facilities  for  mounting  cameras 

PRICE:  $895.00 


37.5  Mv.,  O.Im  >sc  width,  Xjutu  iwssp  full  Kols 


75  Mv.,  0.2.Miec  width,  1>i4mc  twesp  full  Kols 


Designed  and  built  for  electronic  >.‘ngineers,  the  401, 
with  its  high  gain  and  wide  band  characteristica.  and 
its  versatility,  satisfies  the  ever-increasing  require¬ 
ments  of  the  rapidly  growing  electronics  industry  for 
the  ideal  medium  priced  oecilloscope. 


TRI06ER  OfNERATOR  with  variable  repetition  rate 
from  500  to  5000  cps. 

POSITIVE  A  NEGATIVE  UNOEtAYED  TRIGGERS  and  a 
POSITIVE  OEIAYEO  TRIGGER  are  externally  available. 


LABORATORY  for  BUCTRONICS,  INC. 

7S-3  PITTS  STREET  •  BOSTON  14,  MASS. 


Wont  more  information?  Use  post  cord  on  last  page. 
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ELECTRONS  AT  WORK 


yond  which  the  efficiency  de¬ 
creases. 

Precipitator  Energizer 

A  system  for  controlling  the 
sparking  rate  at  optimum  value 
has  been  invented  by  P.  C.  Backer 
and  Harold  E.  Van  Hoesen.  This 
invention  has  been  granted  patent 
number  2,642,149.  The  patent  is 
assigned  to  Research  Corporation, 
New  York,  N.  Y. 

Arrangement  of  the  invention  is 
shown  in  Fig.  1.  A  precipitator 
supplied  by  a  high-voltage  recti- 


NAME 
YOUR 
THIN  METAL 

FASTENING 

,  PROBLEM 


»(SCNftRU  CUCTR«K 
SntRI  DCUCTW 
fici  ttf 

MlW-WlUCf  KCtJhfl -- 


IMT9R 

ORiVd  VOITACC 
MlTliC  TtAN^roilitR 


PEM  has  the 
answer 


RA<»  VOlTACi 
CHTACTS 


WELD  FASTENERS  — Corrosion 
Proof  Stainless  Steel  or 
regular  steel — speed  assem¬ 
bly  and  cut  equipment  and 
labor  costs.  Engineered  pro¬ 
jections  eliminate  burnouts 
on  thin  sheets.  Simple  elec¬ 
trodes.  No  pilots  required. 
Self  locating.  Require  no 
indexing.  No  retapping — 
shank  protects  threads  from 
weld  splatter. 


FIG.  1 — Sparking  rat*  of  •l*ctrical  pre¬ 
cipitator  ia  aUctronically  controlled 


fier  is  under  the  control  of  a  strob- 
otron  relay  circuit  as  follows.  A 
pickup  is  capacitively  coupled  to 
the  discharge  electrode  connection 
of  the  precipitator.  Pulses  are  de¬ 
veloped  by  the  pickup  for  each 
spark  discharge  of  the  precipita¬ 
tor. 

These  pulses  trigger  the  strobo- 
tron  relay  and  cause  a  firing  ca¬ 
pacitor  in  the  anode-to-ground  cir¬ 
cuit  to  discharge  through  the  rotor 
winding  of  a  d-c  motor.  The  motor 
is  driven  by  these  pulses  and  in 
turn  drives  a  switching  mecha¬ 
nism  spring  loaded  to  provide  a 
counter  torque  against  the  motor 
torque  to  maintain  a  part  of  the 
switching  control  at  a  predeter¬ 
mined  balanced  condition.  When 
the  pulse  rate  exceeds  or  falls  be¬ 
low  the  balance  maintaining  value, 
the  switching  mechanism  operates 
a  motor-driVen  device  that  appears 
to  resemble  a  Variac,  for  raising 
or  lowering  the  voltage  applied  to 
the  primary  of  the  high-voltage 
rectifier  source  for  the  precipi¬ 
tator. 

The  resulting  higher  and  lower 
rectified  voltage  applied  to  the  pre¬ 
cipitator  create  higher  and  lower 


SELF-CLINCHING  FASTENERS— 

in  steel,  monel,  aluminum 
and  special  alloys  and  fin- 
ishes.  Standard  with  more 
than  600  leading  manufac- 

Pturers  because  they  pay  for 
themselves  in  assembly  sav¬ 
ings.  One  or  many  at  a  time 
are  clinched  by  a  squeeze 
and  locked  to  prevent  tum- 

_  ing  with  standEurd  tools. 

Reverse  side  of  sheet  re¬ 
mains  flush.  No  swedged 
rim  projects. 

Penn  Engineering  &  Manufacturing  Corp. 

Doylestown,  Pennsylvania 


Ask  for  samples 
for  trial 


Write  for 
literature 
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That’s  one  of  our  specialties  here  at  Electronic  Transformer  Company.  When 
stock  jobs  simply  won’t  do,  give  us  the  necessary  specs  over  the  telephone.  Very  prob¬ 
ably  we’ll  come  up  with  a  sound  recommendation  as  we  talk  it  over,  on  your  first  call. 

Custom-designing,  custom-building  transformers  for  specialized  purposes  is  our  sole 
business  .  .  .  We’ve  concentrated  on  them  for  government  and  industry  since  1938. 
ETC’s  highly  skilled  engineering  staff,  fully  equipped  laboratories  and  production 
department  are  set  up  for  rush  jobs,  difficult  jobs,  important  jobs. 

Let’s  show  you  what  we  can  do  with  your  special  transformer  problem.  See  for  your¬ 
self  how  we  can  come  through  for  you  over  the  telephone  ...  or  write  us  if  you  prefer. 


lUCTROMK  TRANSFORMER  COMPANY 

Transformers,  Reactors  and  Filters  Engineered  to  your  Needs 

209  WEST  25th  STREET  •  NEW  YORK  1,  N.  Y. 

Telephon0:  WAtkiii$  4-0S80 


1 
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ELECTRONS  AT  WORK 


(continued) 


With  electronic  controls  taking  over  ntore 
and  more  operational  functions  in  aircraft, 
it's  becoming  increasingly  important  that 
the  electron  tubes  used  be  dependable  under 
conditions  of  high  altitude,  continuous 
vibration,  varying  voltages  and  frequent 
shock.  Because  of  their  advanced  design 
and  construction  .  . .  born  of  never-ceasing 
research  and  special  production  skills  .  . . 
Bendix  Red  Bank  Reliable  Electron  Tubes 
have  the  dependability  necessary  to  meet 
these  severe  operating  conditions.  You  can 
depend  on  our  long,  specialized  experience 
to  give  you  the  right  answer  .  .  .  for  all 
types  of  regular  as  well  as  special-purpose 
tube  applications.  Call  on  us  for  full  details. 

Momfoctururi  0/  SpucJoLf  urpoM  littrom  Tub**. 

Iuvrtm-t,  DynamolPft  wtd  Fracfumt  D.  C  Metort 


BENDIX  NO. 


OCTAL 
FULL  WAVE 
RECTIFIER 


HEATER  VOLTAGE 


OCTAL 
FUU  WAVE 
RECTIFIER 


PLATE  VOLTAGE 


OCTAL 
FULL  WAVE 
RECTIFIER 


SCREEN  VOLTAGE 


GRID  VOLTAGE 


MINIATURE 
FULL  WAVE 
RECTIFIER 


PLATE  CURRENT 


OCTAL 
FULL  WAVE 
RECTIFIER 


ity4ATION 

-Marrow 


WmI  Ceotl  SoUt  and  Sorvlca: 

117  Providancki  Av*.,  Burbanli,  Calif. 


Export  Sales:  Bendix  Inlernalienal  Division, 
30S  East  42nd  Si.,  New  York  17,  N.  V. 


rates  of  discharge  in  the  precipi¬ 
tator  sparking  mechanism.  Equi¬ 
librium  condition  of  the  control  is 
set  up  for  the  sparking  rate  that 
provides  maximum  efficiency  of 
precipitator  operation. 

C-R  Oscillator 

A  cathode-ray  oscillator  tube 
has  been  granted  U.  S.  patent  2,- 
638,561,  issued  to  George  C.  Szik- 
lai,  and  assigned  to  the  Radio  Cor¬ 
poration  of  America. 

As  can  be  seen  in  Fig.  2A  and 
2B,  a  beam  produced  by  the  elec¬ 
tron  gun  is  deflected  or  directed 
through  a  control  electrode  at  such 
an  angle  that  the  beam  will  be 
modulated  by  any  signals  applied 
to  the  control  electrodes.  The 
beam  will  also  have  imparted  to  it 
a  radial  component  that  results  in 
the  beam's  impinging  upon  the  tar¬ 
get  electrodes  in  a  circular  pat¬ 
tern.  Figures  2C  and  2D  show 
types  of  target  electrode  patterns 
that  may  be  employed. 

Signals  to  the  control  electrode 
or  control  cavity  may  be  fre¬ 
quency  modulated,  and  will  pro¬ 
duce  a  varying  high-frequency 
field  in  a  portion  of  the  electron- 
beam  path.  The  beam  is  thereby 
velocity  modulated  and  the  spiral 
paths  are  compressed  and  ex¬ 
panded  in  synchronism  with  the 
f-m  signal  variations.  The  landing 
of  the  electrons  on  the  target  elec¬ 
trodes  is  thus  varied  so  that  the 
frequency  of  the  output  is  varied. 
In  this  way  an  input  signal  of  low 
power  is  amplified  at  the  output. 

The  operation  of  the  oscillator 
amplifier  of  Fig.  2B  is  described 
by  the  inventor  as  follows:  “The 
beam  of  electrons  of  a  range  of 
velocities,  according  to  the  Max¬ 
wellian  law,  is  subjected  to  the 
electric  field  of  plates  which  de¬ 
flect  them  along  curved  paths.  The 
fast  electrons  are  deflected  least 
and  the  slow  ones  are  deflected 
most.  This  causes  the  electrons  of 
different  velocities  to  enter  the 
field  of  the  cavity  resonator  (in¬ 
put)  in  such  position  that  they  are 
equally  acted  upon  by  the  field.” 

“This  is  because  the  converging 
screens  vary  the  field  inversely 
with  the  velocity  of  the  electrons 
therein.  The  electrons  after  leav¬ 
ing  the  input  cavity  resonator 
1  drift  in  the  accelerating  field  and 


252 


Want  more  Information?  Utc  post  cord  on  last  page. 


December,  J953  —  ELECTRONICS 


t 


/ 

Du  Pont  TEFLON*  provides  excellent  dielectric  properties... 


. . .  heat  resistance  and  strength 
in  new  miniature  parts 


The  demand  for  micro- miniature  componenta  in  scale 
with  miniaturized  circuit  designs  has  created  an  insu¬ 
lating  problem.  Miniature  circuits  often  develop  high 
heat  and  carry  an  increased  electrical  load  that  can 
result  in  failure  of  these  tiny  components. 

The  Felts  Corporation  faced  such  a  problem  with  its 
miniature  coaxial  connector.  They  needed  a  material 
for  the  connector  and  primary  wire  insulation  that  had 
good  dielectric  properties  and  a  wide  resistance  to  heat, 
chemicals  and  corrosion.  It  also  had  to  be  moisture- 
resistant  and  strong. 

After  testing  many  materials,  they  chose  Du  Pont 
“Teflon”  tetrafluoroethylene  resin.  “Teflon”  is  an 
excellent  insulator.  It  has  a  dielectric  constant  of  2.0 
and  a  loss  factor  of  0.0005.  Its  power  factor  is  less  than 
0.05%  even  at  frequencies  as  high  as  30,000  megacycles. 
And  these  dielectric  properties  are  unaffected  by  tem¬ 
peratures  from  -80°F.  to  500°F.  Du  Pont  “Teflon”  is 
inert  to  all  chemicals  except  molten  alkali  metals  and 
fluorine.  It  is  tough  and  durable— will  not  crack  or  arc. 
“Teflon”  has  zero  water  absorption  and  helps  reduce 
self-generated  noise  at  high  termination  impedances. 

Du  Pont  “Teflon”  serves  many  uses  in  electrical 
equipment— stand-off  and  feed-thru  insulator  terminals, 
insulation  for  wire,  cables  and  motor  windings,  and 
other  parts  where  high  temperatures,  dielectric  strength 
and  durability  are  required.  Perhaps  “Teflon”  can  help 
you  improve  or  develop  a  product.  For  full  information, 
write:  E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.),  Poly¬ 
chemicals  Department,  Room  2212T,  Du  Pont  Bldg., 
Wilmington  98,  Delaware. 


u.  •.  ^AT.  OWP. 


Polychemicals 


CHEMICALS 


PLASTICS 


Coaxial  connoclors  and  cable 
mad*  by  Microdol  Division, 
Fobs  Corporation,  S.  Pasadana,  Calif. 
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North  Amoriean  F-S6F  Sabrt  Jtt 


VIBRATION  DATA 

recorded  by 

14-channel  Brush  Magnetic  Head 


CLECTRONS  AT  WORK  (continiwd) 

the  slow  electrons  fall  behind  and 
bunch  up  with  the  succeedinjr  elec¬ 
trons  so  that  they  arrive  together 
at  the  output  cavity  resonator, 
which  is  correctly  positioned  for 
the  purpose.” 

“The  oscillation  frequency  of  the 
beam  is  controlled  by  the  f-m  in¬ 
put  signal,”  The  weak  f-m  signals 
here,  too,  are  amplified  to  strong 
signals  at  the  output  coil. 

The  four-section  target  illus- 


FIG.  2 — CothodA-ray  oscillator  in  two 
forms  (A)  and  (B)  usss  two  diiforsnl  tar- 
qst  sloctrodss  (C)  for  irsquoncy  doubllnq 
(D) 


A  precision  Brush  multichannel  head  assures  faithful 
reproduction  in  the  Davies  magnetic  tape  data  recorder, 
used  to  record  vibration  in  jet  aircraft  and  shock  waves 
in  seismic  and  oil  field  exploration. 


trated  in  Fig.  2D,  if  employed,  re¬ 
sults  in  frequency  doubling  of  the 
signal  originally  impressed  on  the 
I  tube. 

I  Phase  Detector 


1^. , 

rlAr. 


This  head  has  one  synchronizing  channel  and  13  data 
channels,  all  of  which  record  on  a  single  tape  l%"  wide. 
Precision  gap  alignment  permits  recording  on  one  machine 
and  playback  on  another  machine  with 
all  signals  in  perfect  time-phase 
relationship — an  exclusive  advan¬ 
tage  of  Brush  multi¬ 
channel  heads. 

For  complete  informa¬ 
tion,  write  Brush  Elec¬ 
tronics  Company,  Dept 
K-12,  3405  Perkins  Ave,, 

Cleveland  14,  Ohio. 


Magnetie  Tapt  Data 
Areordw,  made  by  Davit* 
Laboratorif,  /no..  Rivtnialt,  Md.. 
u*e»  Brush  itagnttie  Htad* 
for  Aeeurat*  Rteordieg. 
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BRUSH  ELECTRONICS 


INDUSTRIAL  AND  Rf  SEARCH  INSTRUMENTS 
RIEIO-ELECTRIC  MATERIALS  •  ACOUSTIC  OCVICES 
MA6NETIC  RECOROINC  EOUIRHENT 
ULTRARONIC  EONIRMINT 


COMPANY 

hrmtrh 

Tht  Brmk  DtvthpmtmPCa. 
Bnuk  EUctrmuc*  BtmPtmt 
u  tbtrmitne  amgtf 
CUtitt  Corptrahtm. 


A  phase  detector  particularly 
applicable  to  high-frequency  cir¬ 
cuits  has  been  granted  patent  2,- 
640,939,  issued  to  the  inventors, 
L.  Staschover  and  L.  Rosenberg, 
and  assigned  to  International 
Standard  Electric  Corp.,  of  New 
York. 

Phase  detectors  generally  re¬ 
quire  balanced  voltages  necessi¬ 
tating  the  use  of  balanced  trans¬ 
formers  for  applying  the  energy  to 
the  circuit.  At  very  high  frequen¬ 
cies  it  is  difficult  to  obtain  bal¬ 
anced  voltages  from  a  transformer 
.  because  structural  imperfections 
in  such  transformers  tend  to  cause 
unbalance. 

The  phase  detector  of  this  in¬ 
vention  is  claimed  to  be  particu¬ 
larly  useful  at  vhf  and  uhf  and 
does  not  require  balanced  voltages 
to  be  applied  to  it. 

This  phase  detector  incorpo- 
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coil  winding  requirements. 

Also;  be  sure  to  visit  the  Universal  Demonstration  Room 
nearest  you  —  in  Cranston,  R.  I.  or  Chicago,  Ill.  You’ll  see 
winders  in  operation  and  have  a  chance  to  talk  over  your  coil 
winding  problems  with  a  Universal  sales  engineer. 

To  arrange  for  a  visit  to  the  Demonstration  Room,  write  to 
UNIVERSAL  WINDING  COMPANY,  P.  O.  Box  1605, 
Providence  1,  R.  I.,  or  9  South  Clinton  St.,  Chicago,  III. 


Each  of  these  coils  represents  a  sizable  saving  on  coil  wind¬ 
ing  costs  because  it  was  wound  on  Universal  Coil  Winders. 

There  are  Universal  machines  for  a  broad  range  of  coil 
specifications  and  production  requirements  —  long  or  short 
runs.  Users  report  increased  output,  a  higher  degree  of  ac¬ 
curacy,  and  greater  operator  satisfaction. 

The  coupon  will  bring  you  information  on  the  complete  line 
—  plus  any  specific  data  you  wish  regarding  your  particular 


P.  O.  tox  1«0S,  PKOVIDINCI  1,  RNODI  ISLAND 

PleoM  Mnd  m* 

I  I  Cond*n««d  Catalog  of  Univanal  Winder* 

I  I  Information  on  Univonol  Windor*  for  coil  type*  thot  mtet  my  particular  nood*.  I  ondoto 
tpociftcotions  and  production  requiromontt. 


FOR  WINDING  COILS 
IN  QUANTITY  . . .  ACCURATELY 
. . .  AUTOMATICALLY ...  USE 
UNIVERSAL  WINDING  MACHINES 


Company 
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ELECTRONS  AT  WORK 


(continued) 


rates  a  circuit  for  deriving  a  d-c] 
voltage  equivalent  to  the  vector 
sum  of  the  voltages  being  com-: 
pared.  The  vector  sum  varies  in 
magnitude  within  certain  limits 
dependent  upon  the  angle  of  the 
applied  voltages.  A  d-c  voltage  is 
derived  from  one  or  both  sources 
intermediate  between  the  limits  of 
the  vector  sum. 

The  two  derived  voltages  are  com¬ 
bined  in  phase  opposition  so  that 
variations  in  magnitude  represent¬ 
ing  the  vector  sum  of  the  voltages 
above  and  below  the  second  de¬ 
rived  voltage  will  produce  output 
voltages  of  different  polarity  hav¬ 
ing  amplitudes  dependent  upon  the 
degree  of  departure  from  equality 
between  the  two  derived  voltages. 


Senior 

Electronic 

Development 

Engineers 

LINK  AVIATION,  INC. 


is  needed 


Manufacturer  of  flight  and 
radar  simulators,  computer-actu¬ 
ated  training  devices,  scientific 
instruments,  and  precision  test 
equipment  invites  inquiries  from 
qualified  engineers. 

The  complex  nature  of  our  mili¬ 
tary  and  commercial  products 
demands  the  services  of  top 
caliber,  DEVELOPMENT  ENGI¬ 
NEERS. 

Applicants  must  demonstrate  un¬ 
usual  creative  ability;  preference 
will  be  given  to  men  with  ad¬ 
vanced  degrees  and  training  or 
experience  in  the  following  fields: 

1.  COMPUTERS  (ANALOG  OR 
DIGITAL) 

2.  SERVOMECHANISMS 

3.  FEEDBACK  AMPLIFIERS 

4.  PULSE  CIRCUITRY 


FIG.  3 — Phat*  d*t*ctor  lot  tihi  does  not 
requiro  balanced  Toltaqea 


The  circuit  is  independent  of 
whether  the  compared  voltage 
sources  are  balanced  or  unbal¬ 
anced  and  there  is  negligible  effect 
upon  the  zero-output  condition 
from  any  changes  in  the  source 
voltages. 

The  circuit  of  Fig.  8  shows  an 
embodiment  of  the  invention 
wherein  the  source  voltages  Ba  and 
e,  are  rectifted  to  produce  Ea  and 
E,,  d-c  potentials  of  opposing 
polarities  corresponding  to  the  in¬ 
put  voltages  and  a  component  do 
corresponding  to  the  phase  angle 
6  between  the  input  voltages  pro¬ 
duces  a  d-c  voltage  Ec. 

The  output  voltage  E  across  ca- 


makes  it! 


All  inquiries  will  be  held  in 
strictest  confidence. 


REGARDLESS  of  type  and 
size ...  if  you  need  screws, 
Pheoll  makes  them!  One 
handy  source  offers  the 
most  complete  line ...  the 
largest  stocks  anywhere. 
Call  Pheoll  on  your 
next  order. 


WRITE,  WIRE  or  PHONE 


Mr.  William  W.  Wood,  Jr. 
Vice  Pres,  in  Charge  of 
Engineering 


METAllK  REGIFIER 
FACTS  FOR  ENGINEERS 

Germanium 

The  Rectifier  of  the  Future 
by  C.  L  Hamann 


Seldom  if  ever  has  the  rertifier 
industry  experiencerl  surli  widespread 
interest  in  a  new  develupnH*nt  as  has 
oei'urrcd  with  germanium.  While  miieh 
is  being  written  of  the  capabilities  of 
germanium  in  the  low  current  area  of 
diodes  and  transistors,  its  possibilities 
in  high-power  applications  are  equally 
amazing. 

Perhaps  a  simple  comparison  with 
selenium  of  the  relative  current  ilen- 
sities  will  serve  to  illustrate  its  fantas¬ 
tic  propel  ties  as  a  power  rectilier.  It 
is  standard  industry  practice  to  n(>er- 
ate  selenium  in  a  .3-phase  britlge  circuit 
at  a  current  density  of  7.S  milliamperes 
per  square  centimeter  of  cell  area. 
With  an  ade(|uate  air-cooling  system 
this  current  density  may  safely  be 
doubled. 

Germanium  is  presently  being  oper¬ 
ated  successfully  at  a  current  density 
of  75  amperes  per  square  centimeter 
of  cell  area  with  every  indication  that 


Higher  Ratings  Now  Available 
in  G  E  Germanium  Rectifiers 


Additional  research  and  testing  has 
continued  since  General  Electric  lirst 
announced  commercial  germanium 
rectifiers  in  19.52.  At  that  time 
two  convection  cooled  types  were 
introduced;  a  small  seah'd  type,  and 
one  mounted  on  a  copper  cooling  fin. 


to  the  cooling  fin  type  already  intro¬ 
duced  ha.s  an  output  of  26  volts,  8 
amperes  d-c  in  the  single  cell  half- 
wave  rating.  The  other  new  rectifier 
is  pictured  above.  Using  multiple 
cooling  fins,  and  requiring  cooling 
at  the  rate  of  1000  ft.  per  minute, 
the  newest  germanium  rectifier  has  a 
top  rating  of  26  volts,  75  amperes 
as  a  half-wave  cell.  Both  new  rectifiers 
are  available  in  center  tap  and  full- 
wave  bridge,  and  in  three-phase  full- 
wave  bridge. 

LIFE  TESTS  of  these  rectifiers  have 
been  in  progress  for  over  two  years. 
To  date  no  appreciable  aging  has  been 
detected. 

FOR  APPLICATION  INFORMATION 

contact  your  nearest  G-E  Apparatus 
Sales  Office,  or  write  describing  your 
requirements  to  Sect.  401-32,  General 
Electric  Co.,  Schenectady  5,  N.  Y, 


HIGHER  RATINGS  are  now  available 
in  both  these  types.  The  sealed  type 
is  available  in  half-wave  d-c  ratings 
up  to  50  volts,  0.4  amperes.  Ratings 
of  the  type  with  cooling  fin  now  go 
as  high  as  26  volts,  4  amperes  d-c 
for  the  half-wave  single  cell.  Both 
are  available  in  center  tap  or  full- 
wave  bridge  arrangements,  and  the 
cooling  fin  type  also  comes  in  a  three- 
phase  bridge. 

TWO  NEW  RECTIFIERS  which  use 
forced  air  cooling  now  extend  avail¬ 
able  ratings  even  higher.  One  similar 


the  top  limit  of  capability  has  not 
yet  l)een  reached.  Considering  that 
germanium  is  also  being  operated  at 
r.m.a.  voltages  per  cell  more  than 
double  that  of  the  best  available 
selenium,  it  will  l)e  seen  that  its  power 
capabilities  are  at  least  KfOt)  times 
greater  than  selenium  on  a  cell  urea 
Itasis. 

The  reasrin  for  this  phenomenal 
ability  lies  in  its  inherently  high  ef¬ 
ficiency  which  in  tarn  means  very 
little  heat  loss  to  be  dissipated.  The 
cell  operating  efficiency  is  in  the  range 
of  98  to  99  percent. 


ELECTRIC 


Ganarol  Bactric  Compony 
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ELECTRONS  AT  WORK 


(continued) 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 
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HERMETICALLY  SEALED 
TO  MIL-T-27  SPECIFICATIONS 
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A  diagrram  of  the  original  tube 
is  shown  in  Fig.  5A.  The  improved 
version  is  given  in  Fig.  5B. 

In  the  tube  of  Fig.  5A,  a  cathode 
B  emits  electrons  that  travel  in  a 
stream  throc.gh  the  path  shown  by 
the  arrows  toward  anode  1. 
Energy  at  uhf  is  applied  at  E  and 
is  carried  through  the  circular 
traveling  waveguide  H.  The  wave¬ 
guide  H  is  in  the  form  of  a  spiral 
and  has  a  positive  potential  with 
respect  to  the  cathode,  as  has  the 


FIG.  S — Circular  traoallnq-waTe  tube 
(A)  and  improved  veraion  (B) 


pacitor  C  will  be  equal  to  Ea  +  E, 
—  Ec  a.s  can  be  seen  from  the 
polarity  indications  across  the  re¬ 
spective  rectifiers. 

Voltages  Ea  and  E,  are  inde¬ 
pendent  of  the  angle  6  (Fig.  4) 
but  are  proportional  in  amplitude 
to  the  peak  input  sources,  respec¬ 
tively.  (Components  C,  and  R  ctim- 
prise  a  low-pass  filter  so  the  out¬ 
put  voltage  E  is  determined 
entirely  by  Ec. 

A  more  detailed  analysis,  oper^ 
ating  curves  and  several  variations 
of  the  circuit  shown  in  Fig.  3  are 
found  in  the  patent. 


Ampltfier  Tube 

Patent  2,633,505,  issued  to  Al¬ 
fred  Lerbs,  of  Paris,  France, 
Assignor  to  Compagnie  GJenerale 
de  Telegraphie  Sans  Fil,  describes 
an  improved  “Ultra-Short  Wave 
Transmitting  and  Amplifying 


€ 


making  bigger  payloads  pay  off 


Synthane  bushings,  spacers,  and  bearings  it  is  appropriate  for  fair-leads  and  cable- 

in  the  landing  gear  of  this  giant  of  the  sheaves  in  control  systems.  Because  it  is 

skies  share  the  landing  shock  loads  an  excellent  electrical  insulator,  you  will 

of  twenty-hve  tons.  But  Synthane  parts  hnd  it  at  work  in  engine  ignition  systems, 

have  many  virtues  in  addition  to  their  flight  instruments,  automatic  controls. 


ability  to  withstand  the  jolts  of  heavy  and  radar  sett.  Because  Synthane  is  light 


landings. 


and  corrosion-resisunt,  it’s  used  for  the 


Parts  made  of  this  hard-working  lam¬ 
inated  plastic  arc  unaffected  by  oils,  and 
are  dimensionally  stable.  They  resist 
abrasion,  and  weigh  half  as  much  as 


flapper  valves  in  fuel  cell  baffles. 

Synthane  has  all  these  properties  and 
many  more.  It  might  be  a  good  material 
for  you  to  try.  Start  by  sending  for  the 


Synthon*  ...  in  AvioHon 

A  Prop«Hw  bru«h  blodi  ben* 

I  Separator  ring  for  prepoNar  hob 
C  Propollar  brake  plug  bate 


0  Iruib  carrier 
E  Card  dram 

F  Fropetler  brwdi  bioefc  bote 


aluminum. 

Because  Synthane  is  so  easy  to  machine. 


complete  Synthane  Catalog.  Synthane 
Corporation,]  7  River  Road,  Oaks,  Penna. 


P&iNA. 


LAMINATiD  PLASTICS 
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ELECTRONS  AT  WORK 


(continued) 


"antAS"  AKC  STAHBAiat 

/  ym  Boma 


Bowser  test  chambers  have  the  engineered  "extras"  as  standard 
equipment.  Bowser  engineers  have  designed  their  units  with  your 
needs  in  mind. 


Consider,  for  example,  lights  in  the  Bowser  high  altitude  chamber 
shown  above.  They  are  swivel  type  for  convenient  operation  .  .  . 
vapor  proof  and  recessed  in  stainless  steel  to  permit  full  utilization 
of  test  area. 


Performance  characteristics  of  this  Bowser  chamber  include: 


Temperature  range  from  — I00°F  to  I85®F. 
Altitude  simulation  up  to  85,000  feet. 
Evacuation  rate  of  5000  F.P.M. 


With  outside  dimensions  of  13*  2"  wide  x 
ir  2"  high  x  16*  6"  long,  this  standard 
model  chamber  has  an  interior  working 
area  of  10*  x  10'  x  8'  high.  Door  is  5'  wide 
X  8’  high,  its  window  30"  x  30",  and  wall 
window  36"  x  36". 


Whatever  your  needs  in  environmental  test 
chamber  equipment  .  .  .  high  altitude,  hu¬ 
midity,  sand  and  dust,  explosion,  non¬ 
magnetic,  etc.  .  .  .  check  witn  Bowser,  the 
pioneer. 


anode.  The  amplified  out-put 
encr.i'y  is  extracted  at  S. 

The  improvement  wa.s  developt<l 
because  the  inventor  discovered 
that  whereas  all  of  the  electrons 
were  intended  to  interact  with  the 
high-frequency  energy  in  the  drift 
apace  in  the  helix  as  the  electron 
stream  and  the  uhf  energy  ap¬ 
proached  anode  1,  there  were  some 
electrons  that  were  brought 
around  to  the  anode  without  hav¬ 
ing  interacted  with  the  uhf  energy 
and  .so  the  tube  was  inefficient.  The 
improvement  whereby  all  elec¬ 
trons  in  the  drift  apace  interact 
with  the  uhf  energy  is  shown  in 
Fig.  5B  where  only  a  part  of  the 
circular  path  is  shown. 

In  the  improvement,  the  target 
1,  has  been  eliminated  and  instead 
two  electrodes  A,  and  A,  have  been 
arranged  between  anode  A  and 
cathode  B,  which  are  connected  to 
a  positive  potential.  The  cathode 
is  at  a  zero  potential.  Potential  of 
A,  and  A,  is  adjustable  with  re¬ 
spect  to  anode  A  to  vary  the  speed 
of  the  electrons  and  thereby  the 
number  of  electrons  collected. 

Electrons  that  have  interacted 
and  are  generally  located  in  the 
region  of  anode  A  are  collected  by 
the  additional  anode  A„  whereas 
A,  is  located  on  an  equipotential 
line  and  does  not  alter  the  di.stri- 
bution  of  the  field. 

Element  A,  forms  with  the 
cathode  a  duct  through  which  the 
electrons  that  have  not  partici¬ 
pated  in  the  interaction  at  all  or 
have  incompletely  interacted  are 
again  directed  towards  the  electro¬ 
magnetic  field.  The  second  time 
around  the  electrons  are  again  di¬ 
rected  into  the  helical  winding. 

To  increa.se  efficiency  and  pre¬ 
vent  self-o.scillation  the  phase  of 
the  electrons  re-entering  at  E  is 
adjusted  with  respect  to  the  uhf 
energy.  This  is  accomplished  by 
the  transit-time  relation  between 
the  the  input  and  output  terminals 
E  and  S.  This  is  defined  by  the 
path  length  between  S  and  E. 

For  a  given  lengthi,  the  phase 
may  be  adjusted  by  acting  on  the 
.speed.  This  can  be  done  by  change 
in  intensity  of  the  electric  field 
over  the  electron  path  or  a  part 
of  the  path,  or  by  the  intensity  of 
the  magnetic  field.  Electrode  A, 
;  prevents  self -oscillation. 
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of  BH  "1151” 

..no  failure  after  18  months 


•BH  Non-FrorliiK  Fll.rrtlu  Slerrlngi  arr  madt  bg  an  airluilTe  Brntlar,  Marria  pmraaa  <L'  H  Pat  Nn.  2ri»nri3li>.  "FIlwrglaa”  la  Rra  TM  uf  Uwana-Cornlnf  Flharilaa  Carp. 

ELECTItON  ICS  —  December,  1953  Wont  more  informetioa?  Use  post  card  on  lost  page. 


A  Price  Electric 
Corporation.  Frede¬ 
rick,  Maryland  re¬ 
lay.  series  60<)0HS. 
shoo  n  at  actual  die. 
withcxit  its  protec¬ 
tive  cover.  Illus¬ 
trated  in  red  is 
BH  "inr-  used 
to  insulate  connect¬ 
ing  leads,  shunts 
and  pigtails. 


Price  Electric  Corporation,  producers  of 
magnetically  operated  relays  for  electronic 
equipment,  radar,  and  guided  missiles  use 
BH  "1151”  Silicone  Rubber  Fiberglas  Tub¬ 
ing  to  save  dollars,  save  time,  save  relays. 


Here’s  what  they  say  —  "We  needed  a  thin- 
walled  tubing  with  high  electrical  resistance, 
for  sealed  and  unsealed  relays.  BH  "1151" 
was  chosen  specifically  for  high  temperature 
applications  in  ambient  temperatures  of 
125“C,  and  above.  Continuous  relay  type 
tests  have  been  run  under  cycling  tempera¬ 
ture  conditions  for  more  than  a  million 
operations.  There  have  been  no  failures  in 
BH  "1151”  since  the  test  program  was 
started  a  year  and  a  half  ago. 


"With  BH  T151',  overall  economy  has  re¬ 
sulted  from  minimum  losses  in  cutting, 
handling  and  installing.  Time  is  saved  be¬ 
cause  of  the  tubing's  uniform  high  quality. 
Cut  ends  don't  fray.  Smooth  bore  BH  '1151' 
slips  easily  over  leads.  Rejects  in  inspection 
and  test  for  hipot  are  almost  non-existent. 
Assembly  damage  is  negligible.” 


BH  "1151"  is  just  one  of  a  large  family  of 
tubings  and  sleevings  that  have  solved  many 
electrical  insulation  problems.  If  you'll  send 
facts  on  your  requirements  —  voltages,  tem¬ 
peratures,  unusual  conditions  —  we'll  make 
recommendations  and  send  you  samples  for 
testing. 


Bentley,  Harris  Manufacturing  Co. 
1312  Barclay  St. 
Conshohocken,  Pa. 


BH  "1151"  may  be  the  electrical  insulation 
you're  looking  for.  This  union  of  two  great 
inorganic  materials  —  braided  Fiberglas 
and  Silicone  Rubber  —  is  inherently  flex¬ 
ible.  It  has  no  plasticizers  or  solvents  to 
"sweat  out".  It  will  not  support  fungus 
growth.  It  will  not  craze  or  crack.  It  remains 
unchanged  through  continuous  operation  at 
temperatures  from  — 90*F  to  400*F.  Its 
thin-walled  flexibility  speeds  installation 
and  offers  new  design  freedom  while  pro¬ 
viding  complete  product  protection. 
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Inspecting'  Tube  Grids  with  Slide  Projector 


Simple  modification  of  a  standard 
Kodachrome  slide  projector  permits 
slidiniT  in  vacuum-tube  Kfids  in 
place  of  transparencies.  This  en¬ 
ables  the  operator  to  see  the  pfrids 
projected  onto  a  screen  in  ten  times 
their  normal  size,  for  ready  detec¬ 
tion  of  bent  wires  or  deviation  in 
spacinir.  This  technique  is  used  for 
100-percent  inspection  of  frrids  in 


the  Bloomfield,  N.  J.  tube  plant  of 
Tunjf-Sol  Electric  Inc. 

In  preparation  for  a  carbonizing 
spray  to  supress  grid  emission,  the 
grids  are  loaded  into  open  rectangu¬ 
lar  metal  frames.  Inspection  is 
carried  out  after  this  carbonizing 
operation,  while  the  grids  are  still 
in  their  frames.  The  slide  projector 
(made  by  Three  Dimension  Co., 


Chicago)  is  modified  to  accommo¬ 
date  this  frame  in  place  of  the  reg¬ 
ular  slide  carrier. 

The  operator  inserts  a  frame  of 
grids  in  the  projector  and  slowly 
pushes  it  through  by  turning  the 
knob  of  a  rack-and-gear  arrange¬ 
ment  on  which  the  frame  rests. 
Each  grid  in  turn  is  thus  projected 
onto  a  screen  mounted  on  a  nearby 
wall. 

When  a  defective  grid  is  ob¬ 
served,  the  operator  pushes  a  rod 
mounted  on  the  projector.  This  rod 
obviously  mangles  the  defective 
grid,  so  that  it  will  be  noted  and 
thrown  out  later  when  the  grids  are 
unloaded  from  the  frame. 


Exhaust  and  Bake*oiit 
Oven  for  Pielure  Tubes 

Picture  tubes  ranging  from  21 
inches  to  27  inches  in  size  travel 
nearly  300  feet  on  individual  pump¬ 
ing  carts  while  automatically  re¬ 
ceiving  the  processing  required 
during  various  parts  of  the  exhaust 
cycle  in  Raytheon’s  new  picture- 
tube  plant.  Glass  strains  and  bulb 
breakage  are  minimized  becau.se  the 
unusuallj'  long  lengths  of  the  bake- 
out  ovens  allow  for  precise  tempera¬ 
ture  control  and  permit  the  tubes 
to  emerge  at  a  temperature  only 
slightly  above  that  of  the  room. 

Tubes  are  loaded  and  unloaded 
with  the  aid  of  vacuum  lifters  sus- 
|)ended  from  counterbalanced  over¬ 
head  supports.  Two  ho.se  lines,  with 
valves  on  the  control  handle,  are 
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Modified  elide  proiector  throws  ten-times  enlorqement  oi  tube  qrid  on  screen  os 
shown,  durinq  lOO-percent  inspection  for  pushed,  spread  or  damaqed  turns.  Rlqhl 
hand  is  on  knob  of  rack-and-qear  arranqement  for  movinq  qrid  carryinq  frame 
tbrouqh  prolector.  Left  hand  la  on  rod  used  for  monqlinq  defective  qrlds 

262 


vv>^vi  t  it 


Near-sighted  or  not,  our  snake  charmer 
friend  should  know  he  can  get  more  out  of  a 
wire  if  it  has  a  well  soldered  connection. 
How  do  we  know  that?  Well,  making  the  right 
kind  of  flux  core  solder  for  every  application 
has  been  Kester’s  sole  business  for  more  than  50 
years.  There’s  no  mystery  about  Kester  Solder, 

f 

no  secret  ingredients  either.  With  Kester, 
quality  is  the  paramount  feature . . . 
the  same  today  as  it’s  always  been. 


TUPLE-PLAY  I  K»sf»r  "44“  F»$m  . . .  "R»sin-Fiv0‘' . . . 
Plastic  Rosin-Cora  Soldar  . . .  your  host  bats  . . . 
with  exact  core  size  or  flux-contant  and  alloy 
"tailorad"  to  your  raquiramants. 


4204  WRIGHTWOOO  AVENUE,  CHICAGO  39,  lUINOIS 
NEWARK  5,  NEW  JERSEY  *  BRANTFORD.  CANADA 
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Rotameter  to  provide  an  inert  at¬ 
mosphere  for  the  operation. 
Through  another  rubber  hose, 
methane  gas  is  fed  in  under  similar 
precise  control.  This  gas  is  cracked 
by  the  1,000  C  heat  to  give  the  de¬ 
sired  pure  carbon  deposit.  The 


RMnovlnq  c*ramlc  contodnttr  IUImI  with  rMislor  bloaka,  ail«r  coaling  with  carbon 
In  olnclrlc  ovon  ot  loll.  A  chain  driTO  wobbloo  tho  conlalnor  whilo  inoido  Iho  oTon 
to  giTo  tumbling  action 


Roar  trlow  oi  tUdo  usod  to  oupport  and 
rotato  roololor-flllod  conlalnor  during  do- 
pooltion  oi  corbon  In  ooon.  Rubbor  booo 
linoo  go  to  rotamolors  on  boncb  tor  con¬ 
trolling  flow  oi  nltrogon  and  mothono 
to  rotating  cfUndor  in  oven 


rotating  and  tumbling  action  insure 
uniform  covering  even  though  the 
cylinder  is  almost  filled  with  re¬ 
sistors.  The  sand  provides  an 
abrasive  action  that  improves  ad¬ 
hesion  of  the  coating. 


Printed-Circuit  Pliers 

Special  wires  have  been  developed 
to  speed  the  wiring  of  etched  cir¬ 
cuits.  The  jaws  of  these  diagonal¬ 
cutting  pliers  are  so  designed  that 
initial  pressure  on  the  handles  cuts 
the  wire,  and  additional  pressure 
crimps  the  wire  so  that  it  cannot 
later  drop  out  through  the  hole  in 
the  wiring  panel. 

The  new  No.  052-L  Klein  pliers 


Loading  and  unloodlng  ond  ol  picturo-lubo  oxbaust  madilao.  TroUoy  wbooU  ot 
top  roar  oi  oach  cart  run  on  otool  roll  to  guido  caalor-mountod  corts  on  thoir 
300-ioot  round  trip  through  tho  U-ohopod  oTon.  Powor  Irolloya  on  oach  cart  pick 
up  powor  ior  pumiM  and  olhor  cycling  lunctiono  roquirod  during  boko-ouL  Molor- 
isod  convoyor  chain  koopt  carts  oguolly  spacod  as  it  moTOs  thorn 


used ;  one  is  a  vacuum  line  for  pick¬ 
ing  up  the  tube  and  the  other  an 
air  line  for  releasing  the  tube. 

Air  drafts  in  the  ovens  are 


minimized  by  using  doors  shaped 
like  the  cross-section  of  a  picture 
tube,  and  arranged  to  open  and 
close  automatically  for  carts. 


Electric  Oven  Setup  for  Deposited  Carbon  Resistors 


Up  to  3,200  tiny  ceramic  cylinders 
at  a  time  are  uniformily  coated 
with  carbon  in  an  electric  oven  ar¬ 
rangement  providing  a  precisely 
controlled  gas  atmosphere  at  a 
temperature  of  1,000  C  in  the 
Radell  Ck>rp.  plant  at  San  Juan, 
Puerto  Rico. 

The  ceramic  blanks  and  a  care¬ 
fully  screened  fine  sand  are  loaded 
into  a  ceramic  cylinder  mounted  at 
an  angle  on  the  end  of  a  rotating 
arbor.  This  arbor  with  its  electric 


drive  motor  and  gas-line  fittings 
is  mounted  on  a  carriage  that 
slides  into  and  out  of  the  oven  on 
ball-bearing  rails  originally  de¬ 
signed  for  supporting  drawers.  The 
oven  doors  are  opened  by  means  of 
an  electric  motor  drive  over  them, 
and  the  carriage  is  pushed  forward 
until  the  wobbling  ceramic  con¬ 
tainer  is  inside  the  oven. 

Nitrogen  gas  is  fed  into  the  ro¬ 
tating  chamber  at  a  pressure  care¬ 
fully  controlled  by  a  Brooks 
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DEPENDABLE 
WIRE  and  CABLE 


FLATLINE 


50-100  mil  w*b.  Precisely  con- 
strucled.  Get  the  best  —  al 
no  added  cost. 


THE  NAME  IS 


OVALTUBE 


An  air  dioUctric  with 
Mpeciolly  good  charoc* 
torittict. 


Rough  and  lough  . . .  the 
TV  lead-in  that  can  take 
iti  115  mil  web. 


JUMBO  JUNIOR  >* 

Scoled  down  version  of 
"daddy” . . .  1A5  mil  web 
at  a  saving  in  cost, 


OVALTUBE 


e  •  •  the  rest  of  the  SYNKOTE  family 

SYNKOTE  Perforated,  Shielded,  flat  and  round  rotor 
cable,  re{i^lar  and  junior  coaxial. 

CALL  your  PLASTOID  representative  and  tell  him  you 
want  to  MEET  THE  SYNKOTE  FAMILY  ...  TODAY ! 
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Method  of  holding  now  plioro  to  get 
optimum  Tiaibility  while  cutting  and 
crimping  lead*.  Replaceable  tempered- 
•teel  apringt  keep  plieri  open,  ready 
for  immediate  use 


Unexcelled  Performance  Has  Resulted 
in  World-Wide  Acceptance! 


save  production  time  and  eliminate 
the  short-circuits  obtained  with  the 
former  method  of  pulling  the  wire 
through  the  hole  and  bending  it 
over  before  cutting  it  oflF,  The 
short  hook  left  with  this  older 
method  did  hold  the  wire  in  posi¬ 
tion,  but  often  caused  shorts  to  ad¬ 
jacent  etched  conductors.  The  new 


This  newest  model  of  the  Super- 
Pro  is  used  in  large  quantities  by 
the  U.  S.  Army,  Navy,  and  Air 
Force,  other  governmental  agen¬ 
cies,  airlines,  the  press,  maritime, 
amateur,  and  commercial  services, 
for  both  single  channel  and  diver¬ 
sity  reception. 

Those  who  want  unexcelled  re¬ 
ceiver  performance  are  choosing 
the  SP-600.  You  should  choose  it, 
too! 

SPECIFICATIONS 

The  SP-600-JX  !•  a  20  tub*  dual  conv*r>ion 
iup*rh*t*rodyn*  covaring  th*  rang*  of  540 
Kc  to  54  Me  in  6  bandi.  Th*  pow*r  supply  is 
on  intagral  port  of  th*  r*c*iv*r  chassis.  Op*ra- 
tion  on  any  of  6  crystal-controllod  fix*d  fro- 
quoncy  channols  is  immodiotoly  ovailobl*. 
Stability  is  .001  to  .01  p*rc*nt,  imog*  rojoction 
is  80  db  to  120  db  down,  ond  spurious  r*- 
sponsos  or*  at  loost  100  db  down.  Sonsitivity  is 
1  microvolt  CW  and  2  microvolts  AM.  S*l*ctiv- 
ity  for  th*  3  colibratad  crystal  and  3  non¬ 
crystal  ranges  is  from  200  to  13  Kc. 

for  Morimition  writ*  for  Bullmtin  SIO. 


More  than  10,000  “Super-Pro 
600"  communications  receivers 
have  been  produced  and  sold  by 
Hammarlund. 

This  recent  announcement  is 
one  of  the  finest  testimonials  to 
the  general  acceptance  of  this 
magnificent  receiver  that  could  be 
vwitten. 

It  emphasizes  how  the  SP-600 
has  gained  world-wide  recognition 
as  the  best  performing  receiver 
available  anywhere  at  any  price. 


Example*  of  crimpod  terminal*  on  panel 
employing  etched  wiring 


Midwest  Seles  OMc*:  60S  N.  Michigan  Av*.— Export  Office:  13  E.  40th  St.,  N.  Y.  C. 
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TAYLOR  Insulation  {Fish  Pap^ 

is  extremely  tough . . .  has  high  dielectric  strength  and  1 

excellent  bending  qualities  ...  its  hard  surface  resists 
abrasion  from  contact  with  rough  spots  in  slots. 

fmnt  to  make  something  of  it? 

Make  it  into  armature  slot  insulation,  armature  end  lamina* 
tions,  field  coil  insulation,  metal  box  liners,  washers,  arc 
shields,  formed  slot  wedges,  formed  specialties  ...  or  any  other 
applications  requiring  excellent  electrical  characteristics. 

Color:  gray. 

Make  it  from  sheets  and  rolls ...  or  ribbon  rolls  for  automatic 
machines. 


TIiMmm**  rwifl*  .  .  .  .QOS'  to  W 
Wwtoli .  CaUnStot  4  mt  «iKatoiid«r«S 

fwacMiis . Us  to  V%' 

SliMl  . . . . 


S*S  wMSi  SS'  III  Hildiw*— 
•f  .008*  HwMsk  .090*.  Cmtk 
Sawn  to  tor  Hiltkiw*M« 
•I  .OOS'  ItoMsii  .090*. 


TmmII*  Slrcnsrii,  p»l 

(tomSiwI— )  14000  Min. 
(CrMtwton)  MOO  Min. 


BMnnSnrf  Tnnrlns  MmnfNi,  ynM> 


*MD 

*C0 

.M8' 

100 

1W 

.007' 

190 

2jb 

.OIO* 

280 

200 

.018' 

278 

480 

*M0— Stochlnn  Mmclton 
*CD— Om«  MncMito  Dlmctton 

a0€trkml 

DtotoOrto  StrnnfSi,  vsm 
ttmrt  Ttato  Tn«l 

.004'— .008*  WO  Min. 

OvM  .OOS'-illS*  Ind.  MO  Min. 
OvM  .01S'-.040*  Ind.  280  Min. 
Ovnr  .040'-.060'  ind.  178  Min. 
Arc  tMictoncn,  Mcnndc  100 


Make  it  easy  for  yourself  the  next  time  you  are  buying  insula¬ 
tion.  Call  your  Taylor  Engineer  ...  he  will  be  glad  to  help  you 
select  the  Taylor  Insulation  that  will  best  fit  your  needs. 
Also  ask  him  for  samples  of  our  other  grades  of  vulcanized 
fibre— Commercial,  Bone,  Super  White,  Abrasive  and  Built-Up 
—as  well  as  Taylor  Phenol,  Silicone  and  Melamine  Laminated 
Plastics  . . .  see  where  they  can  fit  into  your  design  plans. 

Taylor  Fibre  Co.,  Norristown,  Pennsylvania — La  Verne,  California 

TAYLOR 

Laminated  Plastics 
Vulcanized  fibre 
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niGISTEUD  •  •  •  • 


-•  MIFILM 

SUBMINIATUU 
CAf  ACfTORS  WITH 

PLASTIC  "MYLAR"* 
DIELECTRIC 

Ooed-All  production  toch* 
niquot  ntoko  H  pottiblo  for 
MIFILM  copacilort  to  bo 
ovoilablo  in  (ixoi  smollor 
than  othor  minioturiiod 
brand*.  All  GMd-All  MIFILM 
Minioturiiod  ^motal  onclotod 
horMotically  loalod  capocU 
tor*  normally  oporoto  bo- 
twoon  — 65*C  and  -4-150*0. 
ln*ulation  Ro*i*tanco,  10” 
ohm*.  Fowor  Factor  lo**  than 
.5%.  Siio*  from  .173"  dia. 
X  21 /Sr'  Ions  (.001  mfd, 
600  VDC)  to  .750"  dlo.  x 
1-15/16"  long  (I  mfd,  600 
VDC)  *llghtly  lorgor  *ixo*  to 
1000  VDC.  Wo  invito  *amplo 
ordor*  for  your  ln*poctlbn. 


<J-iU 


MARBELITE 

"Hard  o*  morblo/'  and 
popularly  pricod.  thi* 
Good-All  dovolopmont  ii 
tho  *tandard  for  loading 
Radio  and  TV  manufac- 
turori.  Gonorally  *maller 
than  RTAAA  *pocification* 
AAARBELITE  capacitor*  ner- 
molly  oporoto  in  tho  — 30°C 
to  -^100*C  rongo.  Built 
for  any  climato,  MARBELITE 
capacitor*  can  bo  further 
miniaturized  to  moot  your 
need*.  Standard  *izo*  from 
.001  mfd  to  1  mfd  In  100 
to  1000  VDC.  Write  for 
catalog  *hoot*  M-503. 


MIRACLE  X 

Paper  dielectric,  metal  onclo*od,  hermetically 
•oolod,  MIRACLE  X  impregnated  capacitor*.  Ca¬ 
pacity  change  leu  than  5%  from  — 50*C  to 
-4-125*C.  Meet*  or  exceed*  (ize  requirement* 
of  MIL-C-25.  Available  with  all  type  mount*. 
Size*  from  .235"  dia.  x  11/16"  long  (.001  mfd, 
600  VDC)  to  1"  dia.  x  2.3/16"  long  (1  mfd, 
600  VDC). 


•DUPONT'S 
Trademark 
for  it* 

POLYESTCR  FILM 


#  Capacitor*  are  wound  on  Good-All  developed,  enclo*ed,  automatic 
winding  machine*— nc  finger  acid,  dirt  or  du*t.  Good-All  engineer*  invite 
your  inquirie*  and  problem*  regarding  tubular  capacitor*.  The  difficult 
and  unuwial  lntere*t  u*. 

^  Wrhm  for  complete  cetfolog  covering  oil  Good-All  long 

k  IL  G  life  capacitor*. 


ELECTRIC  MFC.  CO. 

114W.  FIRST  ST.  Pfcoat  1 12-1 13  OGALLALA,  NEBR.> 


Closeup  view*  oi  pliers,  showing  com¬ 
bination  cutting  and  crimping  iowt  ond 
shape  oi  crimped  terminal 


tool  does  the  job  in  one  ojieration, 
leaving  the  wire  upright  and  short 
so  it  cannot  possibly  touch  other 
conductors. 


Trimming  ami  Crimping 
Capacitor  Leads 

Heavy  bus-bar  internal  leads  of 
plug-in  electrolytic  capacitor  units 
are  accurately  trimmed  to  length 
with  an  air-actuated  shearing  blade 
at  Pyramid.  The  operator  inserts 
the  leads  in  two  holes  in  the  fixture, 
pushes  the  roll  of  foil  against  the 
fixture,  then  steps  on  a  foot  pedal 


Holding  leads  oi  electrolytic  unit  in 
position  lor  shearing  ends  to  correct 
length.  Foot-operated  tralTO  actuates 
diaphragm  that  drives  shearing  blade 
downward 


Went  mors  information?  Um  port  card  on  la*t  page. 
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When  Standard  Connectors  won’t  do . . . 


HIGH 

TEMPERATURE 

Permits  continuous  opera¬ 
tion  at  800*  F.^  or  over. 
Plug  and  receptacle  keyed 
for  positive  polarization. 
Lava  inserts. 


QUICK 

DISCONNEa 

Simply  push  plug  and  re¬ 
ceptacle  together  to  en¬ 
gage.  Pull  sleeve  on  plug 
shell  for  instant  discon¬ 
nect.  No  unscrewing  or 
twisting.  Self-polarizing. 


ELECTRICAL 

CONNECTORS 


We  design  and  manufacture  connectors  for 
special  applications  where  stock  parts  would 
not  meet  requirements. 

If  high  temperature  is  your  problem,  our  engi¬ 
neers  can  design  a  connector  with  lava  inserts 
to  meet  your  conditions.  Perhaps  it  is  unusual 
structure,  dimensions  or  installation.  Call  on 
Breeze! 

Where  there  is  no  time  for  awkward  unscrew- 


PANEl 

MOUNTING 

Monobloc,  for  small 
space.  Correct  alignment 
of  mating  pins  assured. 
Easily  removable  contacts 
save  time  and  money. 


ing  or  twisting,  quick  disconnects  are  indicated. 
We  can  provide  drawer  and  panel  mounting 
connectors  incorporating  removable  contacts. 
These  will  enable  you  to  repair  or  service  one 
circuit  without  disturbing  others. 

We  have  the  specialized  experience  and  the 
facilities.  Tell  us  your  problem 'in  connectors. 
Our  engineering  staff  is  at  your  service. 


CORPORATIONS,  INC. 


# 


41  South  6th  Stro.t,  N.work  7,  New  J.rt.y 


OTHK  UEIZi  PtfCISION  PtOOUCTS 


IfoIttoM  ShtoMInf  Ft.xIM.  Motol  TuMof  AwmmI  Nm.  Ooiiipi  Artul.ti 
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237  Fai^etd  Avenue 


Upper  Darby,  Penna 


TECHNICIANS!.. here  is  your 


ENGINEERS 


(continued) 


I  PRODUCTION  TECHNIQUES 


Method  of  crimping  capacitor  lead  to 
pin  of  octal  bane 


to  apply  air  pressure  that  drives 
down  the  shearing  blade. 

After  shearing,  the  leads  are  in- 
.serted  in  drilled  holes  in  the  solid 
ends  of  a  modified  octal  base,  and 
each  pin  in  turn  is  held  on  the  anvil 
of  a  motor-operated  punch  press 
which  crimps  the  pin  securely 
around  the  lead. 


VeRSATIllTY,  COMPACTMiSS,  QUAIITY 


inf{  filters  and  traps;  peaking  coils, 
neutralizing  and  tuning  transmit¬ 
ters  before  power  is  applied. 

An  Absorption  Wavo  Motor  for  ac¬ 
curately  identifying  the  frequency 
of  radiated  power  from  various 
transmitter  stages:  locating  spuri¬ 
ous  emissions  causing  troublesome 
TV  and  radio  interference,  and 
many  similar  uses. 

An  Auxlllory  Slpnol  Oonorotor 
providing  a  signal  for  tracing  pur¬ 
poses  and  for  preliminary  align¬ 
ment  of  receivers,  converters,  and 
I-P  stages. 

An  R.P  Slpnal  Monitor  for  audible 
observation  of  hum,  audio  quality, 
and  other  audible  characteristics 
of  radiated  power. 

For  Capacity,  Inductanco,  and  ''Q” 

measurements  in  conjunction  with 
other  components  of  known  value. 


Few  instrunienls  will  prove  so 
handy  in  so  many  ways  .as  this 
versatile  B&W  Model  600  Dip 
Meter!  Ideal  for  lab,  production, 
service  or  ham  shack  use,  it  pro¬ 
vides  a  quick,  accurate  means 
for  measuring  resonant  circuit 
frequencies,  spurious  emissions 
and  many  other  tuned  circuit 
characteristics.  Shaped  for  easy 
use  in  today’s  compact  electronic 
assemblies,  highly  sensitive  and 
accurately  calibrated,  it  incor¬ 
porates  many  features  previously 
found  only  in  higher-priced  instru¬ 
ments.  You’ll  find  dozens  of  uses 
for  it  as  ... 

A  Orld  Dip  Oiclllator  for  determin¬ 
ing  resonant  frequencies  of  tank 
circuits,  antennas,  feed  line  sys¬ 
tems,  and  parasitic  circuits;  align- 


Masking  Disc  fur 
Spray  Painting 

A  NEW  method  of  mounting  self- 
adhesive  masking  discs  on  crepe 
paper  cuts  costs  of  preparing 
chassis  and  housing  units  of  elec¬ 
tronic  equipment  for  spray  paint- 


V  C«v«rc  1.75 260  me.  In  5  band*. 
Adjutlabis  tentltivHy  central. 

V  Sits  a"  a  3"  s  7".  Wsiphi  7  lbs. 
^  Handy  wadts-ihapa  for  aaty  ac- 


V  Manllorlng  jack  and  B-f-  OFF 
twilcb. 

V  Rucl-praafsd  chattU,  aluminum 
cats. 

J  Built-In  pawor  supply  far  110 
valts  A.C. 

Sold  by  loadutf/  dittributon  throughout  U.  5.  A.  and  Canada 
Data  bullatin  $ont  on  raquatt. 


Method  o(  ramovlng  masking  disc  from 
.  crape  paper  liner 
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RU'D  HM  PRODUCTS 


Division  of  Model  Engineering  A  Mfg.,  Inc. 

General  Sales  Office: 

2800  N.  Milwaukee  Avenue,  Chicago  18,  III 

Factory:  Huntington,  Indiana 


MANUfACfUKiftS  Power  Pheosfaf,  fiirecf  ffetislors. 
Ad|usfoble  Peiiifors,  **8fonohm"  Pes/tfort 


ELECTRON  ICS  —  December,  1 953 


tA/ont  more  information?  Use  post  cord  on  loit  pope. 


271 


i 


I  PRODUCTION  TECHNIQUES  (co«Hii«wd) 

ing.  Each  disc  is  slightly  over¬ 
lapped  by  the  next.  When  the  oper¬ 
ator  removes  one  disc,  this  auto¬ 
matically  raises  the  edge  of  the 
next,  thus  providing  a  lip  for  easy 
grasping. 

When  several  discs  of  the  same 
size  are  required,  the  operator  can 
just  as  easily  pull  up  a  string  of 
discs  from  the  crepe  paper  liner 
and  apply  them  as  fast  as  she  can 
press  each  dot  down  with  her 
thumb. 

The  new  discs  are  available  in 
diameters  from  J  inch  to  4  inches 
by  sixteenths,  from  By-Buk  Co., 
4314  West  Pico  Blvd.,  Los  Angeles 
19,  Calif.  The  discs  will  withstand 
oven  baking  temperatures  up  to 
325  F  for  30  minutes  without  leav¬ 
ing  troublesome  adhesive  on  the 
work. 


Flattening  and  Piercing 
Rocket  Nose  Terminals 

A  STANDARD  four-ton  turntable-type 
punch  press  was  adapted  to  perform 
a  flattening  and  piercing  operation 
on  special  ceramic  feed-through 
terminals  in  mass-production 
quantities  in  the  plant  of  Bennett 
Products  Co.,  Palo  Alto,  Calif. 

The  ring  on  the  punch-press  turn¬ 
table  has  30  milled  slots,  with  cor¬ 
responding  guide  pins  set  up  to 
hold  terminals  in  position  while  an 


H^D 


HmC  &DAUCH 


Prou  Mtup  for  flattoiiiBg  and  plorcing 
noM  lorminaU  for  Mlghty-Mouso  rockot. 

Tumlablo  rototoo  clockwiso.  Oporotion 

U  onttrely  automatic 
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Midget  with  the  giant  brain 


At  Huonc*  Rkskarch  and  3.  Achievement  of  minimum 
Development  Laboratories  this  size  by  the  use  of  subminiature 
problem  was  examined  exhaus-  techniques,  including  germanium 
tively,  and  it  was  concluded  that  diodes,  subminiature  tubes,  and 
a  digital  computer  offered  the  best  etched  circuits, 
means  for  satisfying  the  require¬ 
ments  because  of  its  ability  to  Employment  of  unitized  con- 

solve  complex  problems  accu¬ 
rately  and  quickly. 

Because  the  requirements  of 
this  application  could  not  be  met 
by  existing  digital  computers, 
owing  to  their  large  size,  the 
following  developments  were 
undertaken: 

1.  Simplification  of  the  logical 
structure  of  the  computer  through 
the  use  of  a  mathematical  theory 
of  computer  design  based  on 
Boolean  algebra— but  with  reten¬ 
tion  of  the  operational  versatility 
of  a  general-purpose  computer. 

2.  Development  of'ingenious 
circuitry  to  utilize  the  new  logi¬ 
cal  designs. 


The 

Problem 


To  design  and 
build  a  computer 
for  airborne 
automatic  control 
systems —with 
severe  restrictions 
imposed  on  size, 
weight  and  opera¬ 
tion  under  extreme 
environmental 
conditions;  in 
short,  a  computer 
that  would  be 
small,  simple, 
reliable, 

rugged —and  easy 
to  build 
and  maintain. 


A  major  effort  at  Hughes  is  also 
devoted  to  adapting  electronic 
digital  computer  techniques  to 
business  data  processing  and  re¬ 
lated  applications— destined  for 
far-reaching  peacetime  uses. 


One  of  the  uihminiaturc  switching  circuits  from 
the  Hughes  airhttrne  electronic  digital  computer 
ia  esamined  by  Dr.  Eugene  M.  Orabhe  (right). 
Associate  Head,  Computer  Systems  Department, 
AdvaiKed  Electronics  Laboratory,  and  Phil  A. 
Adamson  of  the  Technical  Stall,  Radar  Laboratory. 


Activities  at  Hughes  in 
the  computer  field  are 
creating  some  new 
positions  in  the 
Laboratories.  Experience 
in  the  design  and 
application  of  electronic 
digital  computers  is 
desirable,  but  not 
essential.  Engineers  and 
physicists  with  back¬ 
grounds  of  component 
development  or  sy.stem 
engineering  are  invited 
to  apply. 


Culver 

City, 

Los  Angeles 

County, 

California 


Hughes 


I  Scientific  and  Engineering  Staff 


A»tuf«nc«  i$  r«K|tt4r«id  that  tha 
ralocation  of  tho  ooplkant  wMi 
not  cauM  tfia  diaroptton  of  an 
Mrfrnt  mtlllary  pfofact. 
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SotH6(^cn<^  SfrecccU 

Notary 

SWITCHES  / 


(continued) 


PRODUCTION  TECHNIQUES 


Single  deck,  single  pole, 
36  or  60  positions 

-At  Easily  Ganged 
^  Large  Current  Capacity 
Ar  Non-Shorting  with  Detent 
•k  Isolated  Shaft 
At  Four  Point  Mounting 


Clo«*up  of  turntobl*.  thowiaq  method 
of  mounting  U-thopod  Alnico  magnet 
on  twinging  orm  ior  picking  up  each 
part  ae  table  indexes,  swinging  it  oil 
to  rear  and  knocking  it  oil  agolnst  chute 


anvil  flattens  the  end  of  the  term¬ 
inal  rod  and  a  die  set  pierces 
another  rod  simultaneously.  There 
are  Kuides  at  the  flattening  and 
piercing  stations  which  hold  the 
terminal  part  consistently  in  the 
proper  position  so  that  punched 
holes  will  not  vary  more  than 
i. 0.002  inch.  This  tolerance  is 
also  maintained  for  the  thickness  of 
the  flattened  area  of  the  rod. 

The  ejection  mechanism  is  a 
wedge  which  pries  the  terminal 
from  the  pin  on  the  turntable.  A 
magnetic  arm  is  levered  to  pass 
over  the  terminal,  raise  the  part 
clear  of  the  slot,  swing  aw-ay  from 
the  table  and  bump  the  part  off  into 
a  chute  which  leads  to  a  material¬ 
handling  container. 

The  average  output  capacity  of 
this  machine  is  18,OO0  terminals  for 
every  8-hour  shift.  The  Bench- 
master  punch  press  was  remodelled 
by  the  Boudreau  Machine  Co., 
Modesto,  California. 


Here’s  the  answer  to  complicated  range  or  cir¬ 
cuit  switching  problems  in  high  quality  test 
equipment  or  experimental  apparatus. 

A  number  of  these  single  deck  switches  may  be 
ganged  to  provide  additional  poles.  Both  switches 
have  a  special  detent  which  also  provides  the 
non-shorting  action.  The  rotor  arm  is  actually 
lifted  as  it  moves  from  one  contact  to  the  next. 
This  Shallcross  design  provides  more  usable 
contacts  in  less  space  than  conventional  non¬ 
shorting  switches.  Write  for  prices  and  drawings. 
Shallcross  Manufacturing  Co.,  622  Pusey  Ave., 
C.'ollingdale,  Penna. 

^  SPECIFICATIONS 

Types  10061-S  (60  pos.)  and  10054-S  (36  pot.) 

Shaft  Eitansion:  1"  beyond  spacers 
Size;  4%"  sq.  x  IV^"  d. 

Insulation;  Phenolic.  Isolated  shaft. 

Avfo.  Contact  Resistance;  0.(X)6  ohms  max. 


Vollag*  Brtakdewn: 
Currant  Copacilias 
Carrying  — 
Breoking  — 


30  ampi. 
2  ampi.  at 
no  V.  P  C 


40  amps. 
3  amps,  at 
no  V.  g-c 


Tenting  Cathode  Sleeves 

Two  simple  shop-made  fixtures  are 
used  for  testing  the  lock  seams  of 
ravtr  cathode  sleeves  in  the  quality- 
control  department  of  Tung-Sol 
Electric  Tnc.,  Bloomfield.  N.  ,1. 

The  bend  tester  is  used  to  meas¬ 
ure  the  torque  in  gram-cm  at  which 
the  lock  seam  bends  inward  and  the 
seam  collap.ses.  The  end  of  the 
sleeve  is  inserted  in  the  jaws  of  a 
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vaci»uni  capacnor 
was  fh«  problem  tolved  ftirougb  the  wm  of 

ONCE  THOUGHT  IMPOSSIBLE  NOW  "STANDARD  PROCEDURE"  Clifford  Hydron  bellowi  ouembllet  by  Jennings 

Radio  Monui  .cturing  Company.  Being  leak- 

flow  to  reach  into  a  high  vacuum  tube  without  Today  Clifford  supplies  a  whole  line  of  bellows  proof  and  flexible,  Clifford  Hydron  bellows 

breoking  the  seal  —  once  slumped  many  an  to  make  a  wide  range  of  adjustments  and  set-  form  a  perfect  seal  for  the  vacuum  while  per- 

engineer.  lings  inside  a  vacuum.  milting  full  movement  of  the  variable  plate. 


Have  you 
ever  worked 
Bellows? 

"Bellows”  haven’t  been  in  the  engineer¬ 
ing  courses  —  but  they  have  helped  to 
solve  some  of  today’s  knottiest  engineer¬ 
ing  puzzles. 

Clifford  Hydron  Bellows  make  flexible 
hermetic  seals,  permit  extension,  retrac¬ 
tion  and  360®  rotation  with  100%  metal¬ 
lic  seal. 

In  the  electronic  field  Clifford  Hydron 
Bellows  are  used  for  changing  frequency 
inside  magnetron  tubes,  making  adjust¬ 
ments  inside  hermetically-sealed  instru¬ 
ments,  moving  variable  plates  inside 
vacuum  capacitors.  They  are  also  lieing 
used  as  expansion  chamlters  in  mercury- 
filled  wave  guides,  oil  filled  transformers 
and  other  electronic  and  electrical  equip¬ 
ment. 

Clifford  Bellows  come  in  monel,  .stain¬ 
less  steel  and  other  metals  having  very 
low  gas  transmission  and  emission  pro^ 
erties.  They  are  assembled  to  meet  indi¬ 


vidual  requirements.  Coupon  will  bring 
you  additional  information. 

CtiKf'ORD  Manufacturing  Company, 

119  Grove  Street,  Waltham  54,  Massa¬ 
chusetts.  /JitisioM  of  Slandurd-Th<m»on 
Corporation.  Sales  offices  in  New  York; 

Detroit;  Chicago;  Los  Angeles;  Waltham, 

Massachusetts. 

I - j 

I  CLIFFORD  MANUFACTURING  COMPANY  ■ 

I  119  Grov*  Street,  Waltham  54,  Maisachueetti  ■ 

I  Gentlemen:  • 

I  Please  tend  me  information  on  bellowt  application  for  vacuum  tube  adjuitmentt.  Alto  fon  • 

I  □  Trontmitting  motion  between  two  mediums  □  Controlling  and  indicating  temperatur*  ! 

I  □  Sealing  rotary  shafts  or  packlett  valves  □  Transmitting  motion  hydroulically  to  remote  * 

*  '  points  □  Providing  for  thermal  expansion  Q  Providing  shock  mounting  or  vibration  dampen-  ■ 

I  ing  □  Differen'.iel  pressure  maintenance 

I  Nome . 

I  Compony  Nome . . . 

I  No.  and  Street . 

'  City . . . Zone . Stole 


J 
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American  Time  Products,  tnc, 

580  Fifth  Avenue  New  York  36,N,Y, 


OPfRATING  UNDiR  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 


0/m 

PERFECT 


^TYPE 

X  2003 
^FREQUENCY 
STANDARD 


rThe  Type  2003  contains,  in 
addition  to  the  tuning  fork, 
all  circuit  components  which 
are  selected  or  critical. — The 
tube  and  remaining  compo¬ 
nents  —  three  resistors  and  two 
.01  capacitors  —  are  external 
and  can  be  laid  out  and  inte¬ 
grated  with  your  equipment. 


1005 


Also 


TYPE 


2007 


(41/2"  xH/a") 


COMPLETELY  SELF-CONTAINED 
INCLUDING  VACUUM  TUBE 


TUNING  FORK  STANDARD,  hermetically  sealed. 

SIZE  —  4’/2  Inches  long.  Vh  Inches  diameter. 

SIMPLE  EXTERNAL  CIRCUIT,  1  tube,  3  resistors, 

2  capacitors. 

TUBE  —  Choice  of  12AT7.  6201,  5751,  6BF7, 

6BG7  or  6021. 

POWER  REQUIRED,  75  to  300  V  at  1  to  5 
m.a.  —  6.3  V  at  300  or  350  m.a. 

AVAILABLE  —  In  400  or  500  cycles 
ACCURACY  guaranteed  to  .002%, 

15°  to  35°  C. 

Wr/fe  tor  descriptive  literature, 
specifying  Type  2003. 

Manufacturer  of  high  precision 
frequency  and  timing  instruments 
controlled  by  tuning  fork  oscillators. 


Want  mart  infoniMtioiiP  Un  pMt  cord  on  iMt  page. 
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PRODUCTION  TECHNIQUES 

ll 

FASTER  TUBE  TESTING! 

Setup  for  bonding  cothodo  oIootm  to 
dosiructlon  during  oompling  loots  for 
quality  control.  Loft  bond  of  operator  is 
on  lover  of  cam-typo  vise,  and  right 
hand  has  fust  released  beam-locking 
lever 


cam-operated  vise  at  the  top  of  the 
tester.  While  the  far  end  of  the 
scale  beam  is  held  by  a  lever,  a  trial 
weight  is  hooked  on.  The  beam  is 
then  released  to  see  if  the  sleeve 
will  bend  under  the  pressure  of 
the  metal  peg  that  is  bolted  to  the 
beam.  Two  different  weights  in 
different  holes  are  used  to  get  in- 
between  values  of  torque.  Since 
the  holes  in  the  scale  beam  are 
spaced  one  cm  apart,  with  the  first 
exactly  1  cm  from  the  vi.se,  torque 
is  easily  computed. 

For  longer  cathodes,  the  metal 
force-applying  peg  can  be  moved 
to  any  other  beam  hole.  A  knurled 
nut  makes  moving  of  the  peg 
simple.  Weights  are  applied  or 
moved  only  while  the  beam  is  locked 
at  its  far  end. 

The  force  needed  to  twist  a  flat- 


•  tests  any  tube— including  9  pin  miniatures  and  subminiatures— 
for  plate  conductance.  Dial  shows  percentage  of  rated  plate 
conductance  for  more  positive,  accurate  results. 

e  tests  are  made  under  conditions  simulating  actual  use  in 
radio,  TV,  hearing  aids  and  other  electronic  circuits. 


e  gives  you  reliable  short  tests  because  the  Simpson  1000  quickly 
and  conveniently  shows  you  the  exact  ohms  values  for  inter 
element  leakage  and  tube  shorts. 

e  Simpson’s  roll  chart  service  makes  a  new  roll  chart  available 
each  year  and  compHmtptarj^  roll  chart  supplements ,  are 
provided  at  regular  interval^jftj 


and— the  Simpson  10M  is  as  handsome  as  it  is  useful.  Front 
panel  is  finished  in  non-glare  grey  hammerioid.  Rich  burgundy 
carrying  case  looks  like  expensive  luggage.  Comes  complete 
with  Operator's  Manual— all  for  only  #139.00,  net. 


SIMPSON  ELECTRIC  Cf 


SMO  West  KInale  Street.  Chleage  44,  MUfK 
IStebreok  0-1121 

IN  CANADA:  Baeh-Simpson.  Ud,,  ImnNI 


Twitting  cathode  sleeve  to  check 
strength  of  lock  seom 


( 

t 
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VAR  FLEX  SaU^  'Jnc 


^I^V^^^Varglas  Silicone  has  been  made  more  flexible. 

^  Sharp  turns  and  90“  bends  cause  no  cracking  or 
peeling  —  no  loss  of  dielectric  strength. 

As  pioneers  in  the  manufacture  of  silicone  sleeving  and 
tubing,  we  know  this  is  the  greatest  improvement  made 
during  the  past  ten  years.  Unexcelled  where  high  tempera¬ 
tures  must  be  withstood  for  several  hours  —  not  just  for  15 
minutes.  You  need  not  sacrifice  abrasion  resistance  and 
toughness  to  get  flexibility.  The  new  Varglas  Silicone  sleev¬ 
ing  and  tubing  will  pass  cold  bend  tests  at  35“  to  40“ 
LOWER  temperature  than  formerly. 

The  only  Class  H  insulation 
with  all  these  features: 

Efficient  from  500°  F.  to  —  85“  F. 

Moisture  and  Fungus  Resistant 
Flame  Resistant  —  Self  extinguishing 
Abrasion  Resistant 

Dielectrically  Strong  with  average  readings  up  to  7,000 
volts. 

Available  irt  10  colors  —  at  no  extra  cost. 


^€t4HpUA  of  Varglas  Silicone  products  as 
well  as  samples  of  our  complete  line  of  tubing 
and  sleeving  ore  availoble  in  o  convenient  sample 
folder.  Just  drop  us  a  line  telling  us  your  problem 
and  its  peculiarities. 


CORPORATION 


Makers  of 
Electrical  Insulating 
Tubing  and  Sleeving 
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of  Sta-Kon  No.  8  insulated  connec¬ 
tors  and  a^Sta-Kon  crimping  tool 
.speed  up  connecting  the  line  cord  to 
one  of  the  primary  leads.  The  single 
crimping  operation  replaces  solder¬ 
ing  and  tape  insulating  that  would 
otherwise  be  required  when  con¬ 
necting  two  leads  together. 

Radar  Packaging 

Problems  of  packaging,  handling 
and  transporting  large  complex  as¬ 
semblies  for  Army  Ordnance  have 
been  solved  by  Sperry  Gyroscope 
Co.  through  the  use  of  unique  re¬ 
usable  steel  containers.  The  Sky- 
sweeper  fire-control  system  for  the 
76-mm  artillery  machine  gun  con- 
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tened  tubular  cathode  sleeve  is 
measured  with  a  simple  test  stand. 
The  sleeve  is  pushed  over  a  corres¬ 
pondingly  shaped  projection  on  a  ' 
vertical  metal  upright,  and  a  lever 
arm  with  a  corresponding  metal 
stud  at  right  angles  is  inserted  in  I 
the  other  end  of  the  cathode  sleeve. 

A  50-gram  weight  is  hooked  into 
the  far  end  of  the  arm,  9  cm  from  ' 
the  sleeve,  to  give  a  twisting  torque 
of  450  gram-cm.  A  millimeter  scale  : 
welded  to  the  side  of  the  fixture  I 
base,  with  scale  zero  at  top,  meas-  | 
ures  mm  of  drop. 


Crimping  Tool 

In  the  final  assembly  of  solder¬ 
ing  guns  at  the  Bayamon,  Puerto 
Rico  plant  of  Weller  Mfg.  Co.,  use  1 


*  ^  *  'i  A  ' 


Method  of  using  crimping  tool  to  tpood 
ossombly  ol  soldoring  gun 


/ 


STAMPING  GROUND  FOR 
THE  SURGING  ELECTRONICS  INDUSTRY 

Remember  when  not  a  roof  across  a  whole  city  held  a  television  aerial?  In 
those  very  early  days,  Volkert  was  already  designing  and  building  experi¬ 
mental  dies  for  producing  eleciiron  gun  parts  for  television  picture  tubes 
and  pioneering  in  precision  stampings  for  the  electronics  industry 

PRODUCING  ONE-THIRD  OF  TOTAL  GUN  PARTS 

As  the  leading  independent  supplier  of  gun 
parts,  Volkert  has  mass-produced  more  than  one- 
third  of  the  metal  stampings  that  put  the  picture 
in  the  tube.  ^And  by  redesigning  several  major 
components,  Volkert  cut  production  costs  as  much 
as  75%.  This  economy  helped  provide  American 
homes  with  low-cost  televiewing. 

IN  PRODUCTION  FOR  COLOR  TV 


Volkert  is  growing  with  the  indus¬ 
try  it  serves.  With  color  television  a 
hop-skip-and-a-jump  away,  the  com¬ 


pany  is  already  supplying  parts  for 
the  intricate  tric-olor  picture  tubes. 


TURNING  UP  THE  VOLUME 

When  the  electronics  industry  required  volume  pro¬ 
duction  of  miniature  tube  sockets,  Volkert’s  creative 
engineering  provided  it.  The  company  pioneered  cost¬ 
saving  methods  and  today  supplies  the  electronics  in¬ 
dustry  with  more  than  two  million  parts  each  day. 


GROWING  WITH  AN  INDUSTRY 

To  keep  pace  with  the  booming  electronics 
industry,  V'olkert  has  expanded  its  facilities 
for  the  third  time  in  the  past  four  years  and 
has  inaugurated  an  extensive  apprentice 
training  program.  For  reports  on  the  latest 
developments  in  precision  metal  stamp¬ 
ing,  write  for  your  copy  of  our  quarterly, 
THE  VOLKERT  VIEW. 


Volkert 


PIECISION  STAMPINSS 


JOHN  VOLKERT  METAL  STAMPINGS,  INC. 

222-34  96th  Avenue,  Queens  Village  8,  L.  I.,  N.  Y. 


PRODUCTION  TECHNIQUES  (continued) 

sists  of  several  component  parts 
which  are  as.semble(l  on  arrival  at 
military  destinations.  Because  the 
unit  is  large — weighing  about  3 
tons — and  contains  fragile  parts, 
packaging  was  a  real  problem. 

The  answer  was  found  to  be 
welded  steel  Transportainers,  orig¬ 
inally  developed  by  Dravo  Corp., 
Neville  Island,  Pittsburgh,  Pa.  for 
cargo  protection  in  transoceanic 
shipping.  These  were  modified  in 


Skyscraper  radar  production  lino.  EnHro 
unit  is  lator  pockagod  in  tinglo  ntool 
container  for  ehipment 


dimension  from  the  standard  model, 
and  fitted  with  special  channels  and 
frame  work  to  receive  the  compo¬ 
nent  parts  of  the  units. 

If  components  of  the  assembly 
were  packaged  and  crated  separ¬ 
ately,  a  packing  crew  would  spend 
approximately  two  days^to  prepare 
one  unit  for  shipment.  Using  the 
new  container,  the  same  crew  per¬ 
forms  the  operation  in  3i  hours. 

In  addition  to  this  saving  in 
time,  there  have  been  substantial 
economies  in  packaging  materials. 
No  part  of  the  assembly  has  to  be 
wrapped  or  crated.  Plastic  covers 
are  used  for  dust  protection.  The 
container  serves  as  a  master  pack¬ 
age  for  all  parts.  No  lumber,  nails, 
staples,  paper  or  any  other  pack¬ 
aging  materials  are  used.  The  con¬ 
tainers  are  stored  outside,  tiered 
two  and  three  high,  while  awaiting 
use. 

Chances  for  errors  in  packing 
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ELECTRON  TUBES 

and  all  the  technical  help 
that  goes  with  them. 


T-70 

More  than  160  pages 
of  data. 


POPULAR  BECAUSE  THEY'RE 
SO  EASY  TO  USE! 


been  kept  simple.  The  books  lie  flat  at  any 
piece  they're  opened— even  In  your  hand. 
All  TUNG-SOl  Technical  Data  Bo^s  are  de¬ 
signed  to  help  you  get  your  jobs  done  right 
— quickly  I 

If  you  really  want  to  take  the  trouble  out 
of  electron  tube  trouble-shooting,  get  your¬ 
self  a  set  of  the  TUNG-SOl  Techrucal  Data 
Books.  Ask  your  distributor's  salesman,  or 
write  to  TUNG-SOl. 


Everybody  uses  TUNG-SOl  Electron  Tube 
Technical  Data  Books — set  designers — 
equipment  designers — service  dealers.  They 
not  only  use  'em — they  prefer  'em  I 

These  books  actually  are  the  most  prac- 
tkol  set  of  tube  reference  books  in  the  in¬ 
dustry.  They  contain  all  the  information 
necessary  for  everyday  use.  Technical  data 
is  compiled  for  fast-reading.  Charts  have 


TUNG-SOL  ELECTRIC  INC.,  N*wark  4,  N«w  J«r«*y 

Soki  Offic*!-  AHonla«  CMcoso,  ColwwibMi,  Cnhmr  City  (Loj  Awf  !•»),  OoHob,  CMrob,  N«warli«  S*ottW.  "■  — 

TUHO’SOl  moliM  AH-Ckm  S*ol*d  i«om  lamp*,  Mimofwr*  LompB,  SiflMl  FlotiMrf.  Ptdwr*  lodio,  TV  a»d  Sp«6ol 

NrpoM  CI«ctrofi  TubM  and  S»fiikoftd»<tof  frodwcH. 


T-31 

More  than  300  blue-print- 
type  bote  diagrams  for 
more  than  1 100  tube 
types. 


T-58 

Two  volumes — nearly 
700  pages  of  data  on 
600  types  of  tubes. 


When  opened,  oU 
books  lie  flat  for  easy 
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lood  reasons  for  specifying 
MEPCO  Precision  Pesistors 


Crossover  wire  insulotod  from  ooch  winding  by  2000v. 
insulation  (pat»ni»d}. 


€) 
i  o 

i  ® 

o 
I  o 


Spociol  mofal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner — no  solder  or  flux  used. 

Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
treated  prior  to  winding  in  order  to  provide  additional  pro¬ 
tection  for  fine  enameled  wire. 

Protective  fungi  resistant  acetate  label. 

Rigid  hot  voider  coated  brass  terminals  for  easier  soldering. 


f 


MEPCO, 

INC., 

M  O  R  R  1 

1  S  T  O  w  N  , 

NEW  JERSEY 

PRODUCTION  TICHNIQUES  (continuctf) 

parts  of  the  assembly  have  been 
eliminated  by  this  method.  Chan¬ 
nels,  metal  baskets  and  other  fit¬ 
tings  are  numbered  to  correspond 
with  the  parts  they  are  designed  to 
hold,  and  physical  design  of  fittings 
is  such  that  they  can  be  used  only 
for  the  parts  they  accommodate. 
Parts  are  placed  in  the  container  in 
numerical  sequence,  hence  there  is 
little  possibility  that  an  assembly 
could  be  shipped  incomplete. 

With  ail  integral  parts  of  the  unit 


i  Uaiag  fork  truck  to  moro  plaotic- 
wroppod  Mctlon  of  radar  unit  into 
rousabio  itool  shipping  containor,  ospo- 
cially  dosignod  to  rocsivs  on*  complsto 
firo^onlroi  unit 

clearly  marked  and  identified  within 
the  container,  they  can  be  removed 
at  destination  in  proper  sequence 
for  immediate  assembly.  This  not 
only  eliminates  time  and  expense  of 
uncrating  individual  parts  at  desti¬ 
nation — during  which  some  of  the 
parts  could  be  damaged — but  it 
also  does  away  with  much  sorting 
and  checking.  The  plastic  bags  also 
are  numbered  to  correspond  with 
the  parts  they  cover.' 

Once  a  container  is  loaded  with 
the  complete  as.sembly,  the  entire 
unit  is  moved  in  a  single  operation 
by  one  lift  truck.  Each  container  is 
fitted  with  heavy-duty,  wide-flange 
wheels  on  the  two  rear  corners  for 
easy  moving  by  the  lift  truck.  The 
container  also  has  lifting  lugs  at 
the  four  top  corners  for  handling 
with  a  crane  and  sling. 

Although  the  steel  containers  are 
reshipiH*d  or  dead-headed  back  to 
the  plant  from  the  ordnance  depot 
.after  the  a-ssemblies  have  been 
Jremoved,  total  cost  of  shipping 
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MIL-R-93A  NEW  SEALED  TYPES 


MIL-R-93A  JAN  R-93  STANDARD  TYPES 


Our  ilondord  lima  pruvtn  JAN,  Mil  and  Commarcial  Iwf  larminal  ratUlor. 

Monufoclurad  and  100%  laitad  in  accordanca  with  lha  applicabla  tpacif* 
icotians,  lhata  ratittars  ara  u$ad  by  a«ary  major  alacfranic  a^uipmanl  manv 
faclurar  in  (ha  (Ouniry. 

Ravartad  and  balanced  Pl-windings  for  low  inductanco,  with  uta  of  only  (ho 
finatl  ratistanca  alloys. 

Impragnatad  with  approval  fungus,  moisturo  and  sail  wolarproofing  com¬ 
pounds. 

JAN  approved  non-hydroscopic  slaatila  bobbin,  spociatly  traatod  prior  to 
winding  in  ordar  lo  provida  additional  prolaction  for  fina  anomalad  wira. 

Prolacliva  fungi  rasistant  acatala  label. 

Rigid  hot  solder  coaled  brass  terminals  for  easier  soldering. 


WIRE  TERMINAL  TYPES 


Designed  for  direct  connection  into  circuit  without  uso  of  additional  loads. 

These  resistors  are  of  lha  same  basic  construction  and  matorials  as  standard 
JAN  and  MIL  types  Iherafore  providing  a(|ual  dependability  and  long  lifo. 

low  Tamperalura  Coefficient  alloys  provido  ^.003% /*C  from  — AS*C  lo 
+  13S*C  unless  otherwise  specified  by  your  roquiramanis. 

Resistance  tolerances  range  from  ±1%  down  lo  i.02%.  Sals, of  molchod 
resistors  can  be  supplied  ^.00S%  or  lower. 


be  manufactured  lo  your  oaaci  spocificatlons. 


JAN-R-29  METER  MULTIPLIERS 


oAifV 


))©© 

PRECISION 

RESISTORS 


Wont  more  informolieii?  Use  post  cord  on  lost  poge. 


Completely  hermetically  sealed,  these  resistors  provido  perfect  prelection 
against  immersion  and  high  humidity. 


The  operating  temperature  is  — 6S*C  lo  -f  13S*C.  Temperature  coefficients 
of  ^.003%/*Clo  —  .017% /*C  depending  upon  your  requirements.  IRefer 
to  MII-R-93AI. 
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All  requirements  of  MII-R-93A  and  JAN-R-93 


ided. 


Other  sites  available  on  special  order. 


Svrpoii  oil  raqurroments  of  JAN-R-29 

HERMETICALLY  SEALED:  Insures  dependable  operation  undor  most  sovero 
moisture  conditions. 

STEATITE  PROTECTIVE  CASING:  dated  surface  prevents  high  voltage  leahage. 

WINDINGS:  “Certified"  low  temperature  coefficient  resistance  alloys  properly 
“aged"  lo  provide  long  term  stability.  ‘ 

REKACEABLE  INTERNAL  SECTIONS:  Eliminate  complete  loss  of  unit  if  dam¬ 
aged. 

FERRULE  TERMINALS:  Heavy  nichel  plated  brass.  Corrosive  resistant.  Fit 
standard  fuse  clips.  _ 


Over  2  years  of  loboralory  development  ond  testing  were  required  lo  achiavo 
a  sealed  resisler  design  up  lo  Mepco's  standard  of  quality.  No  sacrifice  of 
our  standard  lime-proven  features  has  been  made  in  order  to  perfect  this 
sealed  resistor. 


PCO 


PRODUCTION  TECHNIQUES 


(ce«ti*y«d) 


inclosur*  do  you  nood? 
|g  mcHorial  i>  bo«t? 

Morfant  difforonco 
■gtion  and  intor- 


Appooronco  of  Traniportainor  aftoi  all 
ports  hoTO  boon  put  In.  Whon  doors 
aro  closod  and  lockod.  oquipmonl  Is 
protoctod  lust  about  os  woll  os  If  In  a 
saioty-doposit  Tault.  Parts  aro  loadod  in 
such  a  way  that  thoy  con  bo  romoTod  in 
Iho  corroct  numorlcal  soquonco  for 
quick  and  oasy  assombly 


them  both  ways  does  not  differ  ap¬ 
preciably  from  an  ordinary  one-way 
shipment.  Measuring  the  round- 
trip  shipping  costs  against  the 
many  savings  resulting  from  the 
use  of  the  container,  extra  expense 
of  the  return  shipment  is  neglig¬ 
ible. 

The  container  also  serves  to  safe¬ 
guard  military  information  about 
the  assembly.  When  locked  and 
sealed,  the  container  virtually  is  a 
jumbo  safety-deposit  vault.  It  does 
not  have  to  be  identified  outside  as 
wooden  crates  would  have  to  be, 
and  there  is  no  chance  for  pilferage 
of  any  small  parts  or  packages. 

Standard  model  Transportainers 
have  275  cu-ft  capacity,  are  7i  ft 
long,  6  ft  5  in.  wide  and  6  ft  5i  in. 
high.  Walls  are  made  of  14-gage 
steel,  with  vertical  corrugations  for 
reinforcing.  The  floor  is  double¬ 
thickness  14-gage  steel,  and  the 
roof  utilizes  16-  and  18-gage  steel. 
Although  weather-proof,  the  con¬ 
tainer  is  not  air  tight. 


Selecting  the  proper  shielded  enclosures  today 
is  a  big  job  . . .  and  no  wonder!  The  unqualified 
statements  and  ambiguous  terminology  of  some 
enclosure  manufacturers  makes  intelligent  pur¬ 
chasing  extremely  difficult. 

To  eliminate  these  difficulties,  ACE  has  pre¬ 
pared  a  definitive  booklet;  Your  Money’s  Worth 
in  Shielded  Enclosures,  by  Richard  B.  Schulz,  noted 
authority  on  the  suppression  of  r-f  interference, 
and  consultant  to  ACE.  Here  are  free,  factual 
data  you  should  he  acquainted  with  .  .  .  for  only 
applying  a  realistic  approach  to  shielded  en¬ 
closure  selection  can  you  be  sure  of  getting  what 
you  pay  for. 


Send  for  this  ' 
interesting  Free 
Booklet 

yew  always  get  yewr  money’s  worth  with  ACE 

ACE  long  ago  eliminated  guesswork  you  need  a  galvanized  screen  room,  a 
as  a  factor  in  the  design  of  shielded  copper  screen  room,  or  a  solid  sheet 
enclosures.  Every  ACE  claim  is  RFI  enclosure  (Lindsay  Structure), 
backed  by  complete  guaranteed  test  you  can  depend  on  ttm  performance 
data,  for  every  design  is  thoroughly  when  you  choose  ACE  . .  .first  and 
analyzed  and  approved  by  independ-  still Joremost  in  the  design  and  manujac- 
ent  engineering  labor  atones.  Whether  ture  oj  every  type  oj  shielded  enclosure. 


A  COMPUTE  IINE  OF  ENCIOSUIES  FOR  INDUSTRY,  SCIENCE  AND  MIIITARY, 
FEATURING  HIGHEST  AHENtATION,  FUll  INTERCHANGEABIIITY,*  INSIDE  SOITING* 
('Fotanti  Pending) 

EicMdIng  JAN-t-22S;  16E4  (ihipi),  MIl-UPIO;  Mll-S-4957 
(Writ*  ft  RFI  tvtUHn  N*.  1,  and  ACE  BvIMim  Nm.  3  t  SI 


Two-Hand  Press  Control 

Production  of  manually  operated 
power  presses  and  other  machines 
can  be  increased  up  to  25  percent 
without  impairing  the  safety  of 
operators  and  set-up  men,  by  add- 


3644  N.  Lawranca  Straat 


Philadalphia  23,  Panntylvania 
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tubing 


Him  In  mnnsmn  Ihc  ilnplh  nl  II.  |niu“s'  Incki'r 


T  RArgSMlTTED 
PULSE  - 


ECHO 


Best  insurance  against  running  aground  is  sonar 
. .  echo  sounding  equipment. 

RCA  Victor  Division  of  Radio  Corporation  of  America 
uses  the  phenomenon  of  magnetostriction  to  send 
and  receive  supersonic  pulses  and  so  determine  the 
distance  to  a  submerged  object  on  the  ocean's  floor. 

Magnetostriction — the  familiar  "Joule  Effect”  of 
your  textbook  days — is  the  ability  of  a  ferromag¬ 
netic  metal  to  change  dimensions  when  magnetized. 
The  metal  of  RCA  echo  sounding  equipment  is 
Superior  Grade  "A”  nickel  tubing. 

70  pieces  of  Superior  seamless  nickel  tubing,  cold 
drawn  to  O.D.  x  .020"  wall  thickness  and  cut 
to  H  of  the  wave  length  of  the  alternating  current 
signal,  are  soldered  to  a  plate.  Each  length  is 
enclosed  by  a  coil. 


Energizing  the  coil  with  alternating  current,  the 
tube  expands  and  contracts,  creating  a  piston  effect 
on  plate  and  diaphragm,  sending  out  a  supersonic 
wave.  Likewise,  reception  of  the  echo  wave  by 
the  diaphragm  again  causes  the  nickel  tubes  to 
pulsate  and  induce  a  current  in  the  coil. 

RCA  Victor  looks  to  Superior  for  accuracy  and 
uniformity  of  analysis,  precision  drawing  and  cut¬ 
ting  in  large  quantities.  For  cathodes,  anodes,  or 
tubing  specialties,  and  tubing  technology — ask 
Superior.  SuperiorTube  Company,  2500  Germantown 
Avenue,  Norristown,  Pa. 


S««nlM<  Nicli«l  Anod*. 
Httwnd  on*  mi. 
.500"  O.O.  «  .025" 
WaH  a  I.A25"  len«. 


SmiiiIau  Nicli«l  CoHi- 
od«.  Round,  flonaod 
on*  and.  .070' 7.072" 
LD.  a  J007i"  WoR. 
.795"  lon«. 


All  anal 

).0. 


lochiaam*  Nickol 
Cothod*.  Round, 
•obbod,  linal*  b*od, 
.045"  0.0.  a  .0021" 
WoR.  27  mm  lonfl. 


DiK  Colbod*  .121' 
0B>.  .312"  kmt. 


Carlsia  analytoo  la  LlaM 
WaH*  ap  la  O.D. 


Many  TyM*  mdi*l  tolbodt— mad*  m  lochtoam*  from  nickol  Mriy, 
diK  cod^M,  and  a  wid*  uoriaTy  of  onodot,  friy  (uy«  ond  ednt  lubiilay 
fobrka«*d  yarn  or*  avodoW*  Irom  $*p»rio».  IntormoSon  and  fro* 
RuRoHn,  oddraw  Suyarior  Tub*  Comaany,  Boebonio  OWdon,  2500 
Cmmaidown  Aumni*,  Norfbtonm,  Pa. 

*ManwfacTur*d  undor  U4.  Polanli. 
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PRODUCTION  TfCHNiQUES 


(coRtinucd) 


Typical  inttallotlon  of  two-hand  clutch 
control  on  Niagara  punch  prou  utod  in 
producing  oloctronic  compononti 


ing  a  two-hand  clutch  control  that 
is  available  as  a  packaged  access¬ 
ory.  The  equipment  is  made  by  the 
Micro  Division  of  Minneapolis- 
Honeywell  Regulator  Co.,  FTeeport, 
Illinois. 

The  device  prevents  cheating  or 
tieing  down  the  controKs  because 
both  of  its  control  switches  must 
be  pressed  simultaneously  to  oper¬ 
ate  the  press.  With  these  switches 
on  opposite  sides,  the  operator  is 
forced  to  keep  her  hands  out  of  the 
de.scending  press  head.  If  one 
switch  is  pressed  before  the  other, 
or  held  down,  the  tripping  mechan¬ 
ism  becomes  inoperative  and  must 
be  reset  by  pushing  a  button  on  the 
control  box. 


New  diesel-electric  locomotive  designs  re¬ 
quired  control  circuits  able  to  withstand 
highly  repetitive  "make-and-break”  serv¬ 
ice,  with  minimum  maintenance.  Unless 
protected  from  high-voltage  surges,  char¬ 
acteristic  of  this  type  service,  contactors 
wwild  require  too-^requent  maintenance 
and  replacement  as  a  result  of  arc  damage. 


Vickers  engineers  designed  selenium  recti¬ 
fier  “safety  valves”  to  fully  protect  the 
circuits.  Dependable  Vickers  Rectifiers 
absorb  the  voltage  surges,  safeguarding 
vulnerable  equipment.  Vickers  experience 
in  producing  quality  rectifiers,  and  in  en¬ 
gineering  rectifiers  to  product  problems, 
helps  keep  the  diesels  rolling. 


Roll-Forming  of 
Lightweight  WavegiiideH 

An  investigation  into  the  possi¬ 
bility  of  reducing  waveguide  cost 
and  weight  by  roll-forming  from 
thin  silvered  stainless  steel  sheet 
involved  consideration  of  electrical 
conductivity,  commercial  avail¬ 
ability  in  the  silver-clad  combina¬ 
tion,  and  suitability  for  plating, 
forming  and  welding  operations. 

Silver  on  stainless  steel  was  pre¬ 
ferred  over  copper  on  stainless 
steel  because  of  the  superior  elec¬ 
trical  conductivity  and  corrosion 
resistance  of  silver.  Type  302  stain- 
le.ss  steel  was  chosen  because  of  its 
corrosion  resistance  and  high 
strength,  which  permitted  the  use 
of  thin-gage  sheet  to  meet  the 


In  hundreds  of  applications,  Vickers  Sele¬ 
nium  Rectifiers  provide  the  economical, 
dependable  solution  to  circuit  protection 
and  DC  supply  problems.  When  your 
plans  for  product  development  or  improve¬ 
ment  call  for  improved  circuitry,  consult 
experienced  Vickers  rectifier  engineers. 
There's  no  obligation. 


A  UNIT  OF  THE  SHERRY  CORFORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 


WonI  more  information?  Uic  poit  cord  on  last  page. 
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ways  to  save 

on  assembly  costs 


SPRING-LOCK  One-piece  fastener  for  blind 

holes  has  load-carrying  steel  spring  wire.  Spring  steel  arms  lock 
fastener  securely,  prevent  loosening  under  vibration.  SPRING-LOCK 
will  work  with  varying  panel  thicknesses,  locks  with  a  twist  of  the 
wrist.  SPRING-LOCK  is  now  available  in  high-impact  plastic.  The 
molded  design  permits  heads  to  be  made  in  various  shapes  for  re¬ 
frigerator  shelf  supports,  washer  knobs,  brackets.  Available  in  a 
wide  variety  of  shapes  and  sizes,  and  also  in  custom  designs. 


ROTO-LOCK  Serrated,  tapered  cam  is  engaged 

by  formed  lug  as  fastener  is  l<M:ked.  Cam  action  draws  panels  to¬ 
gether  tightly,  insures  locking  even  under  conditions  of  misalign¬ 
ment.  Opens  easily  for  demounting.  ROTO-LOCK  carries  heavy  ten¬ 
sion  and  shear  loads;  can  be  used  for  air  and  water-tight  seals; 
recesses  completely  into  panels.  Solidly  built  without  springs  or 
delicate  mechanical  parts,  unaffected  by  arctic  temperatures  or 
field  service. 


SIMMONS  FASTENER  CORPORATION 

1750  Nftrth  Broadtvny,  .ilhnny  /,  iVew  York 


QUICK-LOCK  For  fastening  removable  access 

doors  and  panels.  Because  of  its  ease  of  installation,  QUICK-LOCK 
is  ideal  for  assembling  removable  panels.  A  90°  turn  locks  it  in 
place.  Stud  is  self-ejecting  when  unlm  ked;  visual  inspection  shows 
whether  fastener  is  locked.  Spring  loading  takes  initial  load;  solid 
supports  carry  increased  load.  Available  in  a  wide  range  of  sizes. 


Simmons  Fasteners  are  w  idely  used  in  refrigerators,  washing  ma¬ 
chines,  electrical  equipment,  electronic  assemblies,  prefabricated 
portable  shelters,  coolers,  demountable  furniture.  Every  Simmons 
Fastener  is  a  service- proved  design  with  a  long  record  of  assembly- 
cost  saving  in  many  industries. 

If  you  are  interested  in  cutting  your  costs,  turn  to  Simmons  Fas¬ 
teners— the  fasteners  with  usrs  unlimited.  Write  for  samples  and 
catalogs  today. 


Simmons 


OUICK-IOCIC 

SPRINC-tOCK 

«OTO-l,OCK 

tINK-tOCK 

DUAt-tOCK 
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PRODUCTION  techniques 


(cofltimtetl) 


production  Ptannlog 
Aoronoutieoi 
fAochonicol 
Eiuctronlcs 


f  l%IVON  TMi  nONT  LINE  OF  THE  NATION  S  VITAL 
DEFENSE  FIOOIAM.  SrmUhi  C«rponiti«n  l«  •ngoord  in  lh« 
diflngwnt  mnd  gr*dwctl«n  •!  «t*Hii<  wtapont— a  chalUng- 
Ing  n*w  E*M  IW  offan  •ppartwnitiM  in  ratanrch  and  davaiap- 
Mant  la  man  wMi  lochalar't  ar  advancad  dagraai,  with  ai 
witKaat  fippIkoWa  aaparianca.  Kara  yaw  can  warit  with  abla 
callacv****,  aminanl  canaallanta  and  twpariar  focilHiat  an  ad> 
voncad  pfalacH  af  kigk  iwpafinnca  —  and  aisa  bwild  a 
panoanant  caraar  in  a  rapidly  aipanding  Raid  wHh  a  campany 
Miat  raaagnixac  IndMdoal  ability  and  initialiva. 


W  E  IN  ALIUOUEIQUE,  THE  HEART  OF  THE  SUNNY 
SOUTHWEST.  Lacolad  bi  lha  bittaric  RIa  Oranda  Vallay  at 
Iba  faat  af  Iba  Sondia  Mawnlaint,  iaiia>higk  AIbwgwarqwa  it 
Faaiawa  far  Ht  cllaiata  ■  ■  wild,  dry  and  twnny  Iba  yaar  arawnd. 
A  Madam,  catmapalHon  cHy  af  130,000,  AIbwguarqwa  affart 
wnigwa  odaonlogat  at  a  ploca  in  wbkh  la  liva.  Aibwguarqwa't 
tcbaalt,  (bwrcbat,  Ibaolart,  paibt,  and  Madam  thopping  focil* 
iliat  offard  odvonlogat  af  Matrapalilan  lifa — yat  bwnling, 
Rtbing,  tkling  and  a  Mwitllwda  af  tcank  and  bitlark  oHradiant 
Moy  all  ba  fawnd  wHbin  a  faw  bawrt*  driva  af  Iba  city.  Naw 
ratidanlt  bava  IHlia  dHRcwlly  in  ablaining  odagwala  bawting. 


Roll-lonninq  machina  for  lypa  S2U 
waaaquidaa 

weight  requirements  for  aircraft. 

Since  silver-clad  stainless  steel 
sheet  is  not  commercially  procur¬ 
able,  silver-plated  stainless  steel 
was  selected  as  the  material  from 
which  waveguides  were  first  to  be 
produced. 

The  prime  consideration  in  the 
design  of  the  new  waveguide  was 
the  necessary  electrical  character¬ 
istics  of  waveguides.  Waveguides 
require  the  maintenance  of  ac¬ 
curate  section  for  good  perform¬ 
ance,  but  it  appeared  that  longi¬ 
tudinal  faults  in  the  broad  side 
should  have  practically  no  adverse 
effect  on  the  attenuation.  This 
location  was  accordingly  selected 
for  the  seam. 

The  thin  gage  required  for  light¬ 
ness  and  the  silver  coating  made  the 
use  of  resistance  welding  manda¬ 
tory.  Use  of  two  seams  on  opposite 
sides  simplified  forming  operations, 
made  it  e&sier  to  make  the  wave¬ 
guides  straight  initially  and  minim¬ 
ized  bowing  in  service. 

Due  to  the  rapid  formation  of  a 
passive  film  of  chromic  oxide  on 
stainless  steel,  it  is  necessary  to 
employ  an  indirect  method  of 
plating  silver. 

Because  of  the  greater  dimen- 


ENJOY 


THESE  OTHER  IMPORTANT  ADVANTAGES. 
Tb«M  am  pwnnanwnl  pailliant  with  Sandki  Carparatian,  a  Mib- 
•Idlary  af  Iba  Watlam  Eloclrk  Campany,  wbkb  aparolat 
Sandki  Labaralary  wndar  cantra«l  with  Iba  Alamk  Enaigy 
CaoHaittian.  Warbing  condHian*  am  axcallani,  and 
•alarla*  am  cammanwrala  with  qwalifkotiant.  Libaral 
amplayoa  bonaRlt  Imlwda  paid  vacaliant,  (kknati  ban- 

-  aRlt,  gmwp  lifa  InMiaiKt,  and  a  caniribwiary  mlimmani 

plan.  TbIs  it  nal  a  Civil  Sarvka  oppaintMonf. 


tO: 

PROFESSIONAL  EMPLOYMENT 
X  DIVISION  C 


f  ANDIA  BASE  X  ALBUQUERQUE,  NEW  MEXICO 
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MODEL  GM49M 


A  precision  gear  head  combined  with  a 
miniature  motor  gives  you  the  answer 
to  high  torque  at  low  speed.  The  motor  can 
be  60  cycle,  400  cycle  or  variable  ’ 
frequency— in  single,  two  or  three  phase— 
with  non>cooled  or  self-cooled  frame 
types.  The  gear  head  is  arranged  to 
provide  the  output  speed  you  require,  with 
standard  timing  ratios  of  60,  3600  or 
8000  to  1  possible.  High  output  torques, 
to  drive,  actuate  or  control,  in  confined 
areas,  make  this  line  of  tiny  gear  motors 
ideal  for  a  wide  variety  of  applications 
on  the  ground  and  in  the  air. 


gfa/r  moro/f 


SNCIFICATIONS  FOR  MODIl  OM49P-1 

400  Cyth  Copscifsr  Rwn  Intfwctlsn  6sar  M«f«r 


Its  VoHt  •  400  CyciM  •  I  ffrat*  •  0.5  Amp*. 

Full  load  Torqva:  100  Ot..ln. 

Stoftinp  Tof^wi  Ovar  100  Oi.-ln. 

Oaor  H«o4  lubrkatad  par  Mil-0-327t 
22  R.PJN.  a  314  la  I  Oaar  lotie  •  Ravartibla  RotaHan 
Intarmiltant  Dwtyi  15  Mlnula*  an,  IS  Minula*  off 

Ambiant  Tamparatwrai  —55*  la  +74*  C 
Alfilwdai  la  50,000  Ft. 


I  SOLVING  SPECIAL  PROBLEMS 
\  IS  ROUTINE  AT  |AD 


If  yaar  prablam  bivalva*  raloting  alactrlcol 
aqalpmant,  bring  H  to  EAO.  Owr  ^  ^ 

tamplatoly  «toHa4  argonliotion  will 
‘madify  ana  af  avr  (tondord  unH*  ar  da*)gn  ^ 
and  prodwca  a  tpactol  anH  to  maal  yaar 
maal  aaocling  raqairamant*. 


585  DEAN  ST..  BROOKLYN  17,  NEW  YORK 

Want  mort  information?  Uto  pott  cord  on  last  pago. 
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PRODUCTION  TECHNIQUES 


(continiMd) 


sional  accuracy  possible  and  be¬ 
cause  of  the  long  length  of  wave¬ 
guide  that  may  be  produced,  a  roll- 
former  is  better  suited  to  wave¬ 
guide  fabrication  than  any  of  the 
other  commerciEil  forming  opera¬ 
tions.  The  roll-former  weis  pur¬ 
chased  from  Maplewood  Machinery 
Co.,  Chicago,  Ill.  to  form  wave¬ 
guide  halves  from  0.010-in.  stain¬ 
less  steel  strip.  Lower  pressures 
are  required  in  roll-forming  than 
is  the  case  with  other  methods 
such  as  the  press-brake.  This,  and 
the  fact  that  the  machine  is 
equipped  with  chrome-plated  roller 
dies,  greatly  lessens  the  danger  of 
scratching  or  tearing  the  silver 
plate. 


SINGLE-SIDEBAND  RECEIVERS 


Now!  Lower  Cost  for 
Long  Range  Communication  Units 


We  at  Crosby  Laboratories  have 
worked  constantly  to  improve 
long  range  communications. 
One  of  these  efforts  has  been  di¬ 
rected  to  the  development  of 
single-sideband  receivers.  Today 
the  many  advantages  of  single¬ 
sideband  receiving  techniques 
are  of  such  paramount  impor¬ 
tance  that  no  forward-looking 
communication  organization 
can  afford  to  be  without  them. 

Now  Cro^y  takes  another 
pioneering  step  forward  in  re¬ 
ducing  cosu  of  single-sideband 
receivers  while  simplifying  the 
construction  of  the  units. 


Chief  contribution  to  the  lower  cost  and  simplification  is  the  use 
of  revolutionary  filters  developed  by  Burnell  &  Company . . .  filters 
consisting  of  temperature  compensated  and  stabilized  molybdenum 
permalloy' toroidal  coils.  The  use  of  expensive  crystal  elements  is 
eliminated.  Reducing  the  cost  while  enabling  the  overall  dimen¬ 
sions  of  the  unit  to  be  smaller  does  not  alter  the  performance. 


DoubU-Mom  waldliiQ  Mlnp,  ahowfaig 
wav*9uld«  |iut  •marging  irom  b«twMn 
Ih*  waldiag  •Isctrod*  whMls  and  lh« 
maadrnl  proincting  bnyoad  Ihn  war*- 
guid*  to  th*  Uit 


The  chromium-plated  roller  dies 
on  this  machine  are  designed  to 
form  the  62U  waveguide.  Chang¬ 
ing  the  roller  dies  would  permit 
possibly  two  other  waveguide  sec¬ 
tions  to  be  formed  on  the  same 
machine.  Three  or  four  roll-form¬ 
ers  with  the  necessary  roller  dies 
could  produce  all  waveguide  sec¬ 
tions  from  G3U  to  the  69U. 

The  operation  of  the  roll-former 
is  very  simple.  Strips  of  stock 
which  have  been  slit  to  the  proper 
width  are  fed  into  the  machine  at 
the  starting  end,  and  the  formed 
sections  are  taken  out  at  the  de¬ 
livery  end.  A  straightening  device 
is  located  at  the  .delivery  end,  so 
that  any  bow  or  twist  can  be 
eliminated  by  proper  adjustment. 

Chips  or  dirt  of  any  kind  will 


The  Burnell  filter  package 
comprises: 

1.  Th*  2Slic  carrier  filfar 
3.  T1t«  lowar  tidaband  Shar 

3.  Tha  uppar  tidabond  Rhar 

4.  Tha  bridging  ar  "rooSng"  Altar 

5.  Tha  diacriminotor  Altar— AFC  circuit 
4.  Tha  damoduhitian  Altar 


Do  you  bmvt  Crosby’s  now  broelmros  on  Singh-Sidt- 
btnd  Rtcrivtrs,  Bxssittd  Carritr  Rocfivtrs,  Pbnso 
Modsilotion  Excistr?  Tbty  nrt  oprnUbU  on  rrqssost. 


CROSBY  LABORATORIES,  INC. 

Soa  233,  Hkiuvilla,  Naw  York 
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K-cmps 


The  K-CAP  is  the  BEST  ceramic  capacitor. 

Each  K-CAP  is  made  completely,  from  powder  to  stamping, 
by  the  makers  of  the  K-TRAN. 

Each  K-CAP  meets  every  test  which  you  will  expect  from  the 
manufacturer  of  K-TRANS,  whose  quality  has  been 

for  years  a  byword  of  the  industry. 

Specify  the  K-CAP  whenever  you  use  capacitors.  Samples  available  in 
TC  (Temperature  Compensated),  GP  (General  Purpose)  and 
GMV  (Guaranteed  Minimum  Value). 


vroM/iTic 

MAIUUFACnRING 

COtPOSATION 


i- 
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Tektronix^  Inc* 

P.O.  Box831A  •  PmHomI  7,  Oregon  •  Cablo:  TEKTRONIX 


PLUO  IN  THE  VERTICAL-AMPLIFIER 


CHARACTERISTICS  YOU  NEED 

...with  this  new  Tektronix  Oscilloscope 

No  need  to  switch  oscilloscopes  when  your  requirements  change.  An 
extremely  wide  range  of  work  is  now  handled  by  one  oscilloscope — 
the  Tektronix  Type  535 — with  its  moderately-priced  plug-in  units. 

Wide-bond  Plug-in  Preompiifier.  Bandpass  dc  to  10  me,  risetime  0.035 
/isec,  calibrated  sensitivity  to  0.05  v/cm,  two  signal  inputs  with  more  than  60  db 
isolation.  Type  53A  Wide-band  Plug-in  Unit — $85 

High-goin  Plug-in  Preompiifier.  1  millivolt/cm  sensitivity  dc  to  250  kc  with 
bandpass  increasing  to  dc  to  750  kc  at  50  mv/cm  sensitivity  and  lower,  differential 
input.  Type  53D  High-gain  Plug-in  Unit — $145 

Duol-troce  Plug-in  Preompiifier.  Two  identical  amplifier  channels,  dc  to 
8.5  me,  0.04  /xsec  risetime,  calibrated  sensitivity  to  0.05  v/cm,  triggered  or  1 00  kc 
twitching,  polarity  reversal  switches.  Type  53C  Dual-trace  Plug-in  Unit — $275 

The  use  of  plug-in  preamplifiers  providing  this  wide  range  of  facili¬ 
ties  is  made  possible  by  the  broad  basic  specifications  of  the  Type  535. 
600,000,000  to  1  Time-base  Range — 0.02  /itec/cm  to  1 2  sec/cm. 

10  KV  Accelerating  Potential  —  Brighter  display  at  low  repetition  rates. 
New  Flexible  Sweep  Delay — Accurate,  jitter-free,  5  n%ec  to  20,000  /isec. 
Typ*  535  OscilloscQpe — $1300  plus  price  of  desired  plug-in  unit 

Prices  f  .o.b.  Portlond,  Oregon 

Please  write  for  tomplete  specifications 


Electrode  wheels  used  for  double-seom 
welding  of  wareguides,  and  sketch 
showing  shape  of  finished  waveguide 


cause  depts  to  be  pressed  into  the 
section.  For  this  reason,  the  ma¬ 
chine  should  be  carefully  cleaned 
each  time  before  using  and  should 
be  kept  covered  when  not  in  use. 

Welding  of  Waveguide  Sections 

The  seam  welding  of  two  wave¬ 
guide  sections  to  form  a  length 
of  52U  waveguide  was  performed 
on  a  Sciaky  Bros.  280-kva  type 
PMM  2  T-3  th'ree-phase-single- 
phase  electric  resistance  seam 
welder.  In  this  type  of  machine  an 
ignitron  rectifier  in  each  phase  of 
the  power  supply  furnishes  d-c  volt¬ 
age  which  is  applied  to  the  primary 
of  the  welding  transformer.  The 
resulting  current  has  a  sharp  ex¬ 
ponential  rise  which  induces  a  cur¬ 
rent  of  similar  characteristics  in 
the  secondary.  At  the  peak  of  this 
current  the  primary  current  is  in¬ 
terrupted  and  the  decay  of  this 
current  induces  another  like  cur¬ 
rent  in  the  secondary.  Tl;ie  rise  and 
decay  of  current  constitutes  one 
current  impulse.  Current  control  is 
by  a  phase-shift  circuit  applied  to 
the  ignitrons. 

It  was  found  necessary  to  weld 
both  seams  simultaneously.  Two 
electrode  wheels  were  selected,  and 
a  slot  was  machined  in  the  middle 
to  accommodate  the  waveguide  with 
mandrel  inside. 

The  electrode  wheels  must  be 
accurately  aligned  in  the  axial 
direction  so  that  the  sides  of  the 
upper  and  lower  halves  of  the  guide 
will  be  in  line.  End  play  of  the 
electrode  wheels  should  also  be  at 
a  minimum. 

The  waveguide  halves  are  as- 
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Jif£lV...74eSiae^ 

BANTAM  ^n^iuu 

TYPE  BX  # 

# 


Precision  Performance  InISub-Miniature 


BLILEY  ELECTRIC  COMPANY 


CHYSTAIS 


FULL  SCALE 


rv  Stcic^  BANTAM 

**“  presents  new  possibilities 
for  compact  multi-channel  desip;n  in 
the  communications  and  frequency 
control  field.  The  BANTAM  may 
be  wired  into  a  miniature  selector 
switch  assembly  or  plupRed  into  a 
sub-miniature  tube  socket. 


BLILEY  TYPE  BX 

FREQ.  RANGE:  ISms-IOOmc 

A  *ub-m)niatur«  h«r- 
meticolly  tealed  unit  with 
wir«  iRods.  Avoilobi*  with 
parfermonc*  <hara(t«ritti(> 
at  MIL  types  CR-23  or  CR- 
■A  33  per  MIL-C-3098A. 
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sembled  on  the  mandrel,  one  of 
them  being  reversed  in  order  to 
have  the  edges  in  alignment.  The 
mandrel  is  anchored  at  the  outer 
end  so  that  the  waveguide  sections 
are  pulled  over  it  when  the  welder 
is  in  operation.  No  attempt  is  made 
to  guide  the  work  through  the 
electrode  wheels  except  by  the  man¬ 
drel.  Proper  contour  of  tne  slots  in 
the  electrode  wheels  is  one  of  the 
main  factors  in  producing  unbowed 
waveguides. 

It  was  found  that  the  least 
amount  of  bowing  occurred  when 
the  axis  of  the  lower  electrode  wheel 
was  0.013  in.  behind  the  axis  of 
the  upper  wheel  in  the  direction  of 
travel  through  the  welder.  This 
movement  was  probably  reijuired 
to  correct  for  an  error  in  the  posi¬ 
tioning  of  the  feed  table,  too  small 
to  be  detected.  There  is  no  apparent 
rea.son  for  not  obtaining  the 
straightest  waveguides  when  the 
pieces  are  fed  on  the  common  tan¬ 
gent  at  the  contact  point.  This  ad¬ 
justment  appears  to  be  oritical,  and 
is  probably  best  made  on  the  basis 
of  examination  of  the  welded  wave¬ 
guides. 

A  table  was  provided,  of  such 
height  as  to  support  the  mandrel 
and  assembled  waveguide  in  the 
level  position  on  the  feeding  side 
and  to  receive  the  welded  waveguide 
on  the  receiving  side  so  that  gravity 
did  not  tend  to  cause  bowing. 


tht  most  widely  used 
Electronic  S«|iply 
€oide 


World’s  largest  stocks  of 
ELECTRONIC  SUPPLIES 
FOR  INDUSTRY 

Simplify  and  speed  your 
purchasing  of  electronic 
supplies  and  equipment.  Send 
your  orders  to  us  for  quick 
shipment  from  the  world’s 
largest  stocks  of  special- 
purpose  electron  tubes,  test 
instruments,  audio  equipment, 
electronic  parts  (transformers, 
capacitors,  controls,  etc.). 

Our  expert  Industrial  supply 
service  saves  you  time,  effort 
and  money.  Send  today  for 
y«iur  Free  allied  Catalog — 
the  complete,  up-to-date  guide 
to  the  world’s  largest  stocks 
of  Electronic  Supplies  for 
Industrial  use. 


Electrode  Wheela 


The  material  selected  for  the 
slotted  electrode  wheels  was  Mallory 
100,  which  comes  under  RWMA 
classification  Group  A,  Class  3,  and 
is  commonly  used  for  welding  18-8 
stainless  steels  and  other  alloys 
having  high  electrical  resistance. 
Its  hardness  is  quite  high  among 
electrode  materials,  so  that  it  does 
not  require  frequent  dressing  to 
retain  its  contour. 

Welding  both  seams  at  one  time 
would  offer  no  difficulties  if  a 
series  circuit  were  used,  having  the 
welding  current  pass  through  a  spot 
on  one  seam  and  then  through  a 
spot' on  the  other.  Such  an  arrange¬ 
ment  would  call  for  extensive 
changes  in  the  welder  available.  It 
w-as  decided,  therefore,  to  try  to 
make  the  welds  simultaneously  by 
dividing  the  welding  circuit  into 
two  paths  by  means  of  slotted 


12  Pages  of  Performance  Curves 


Tables  of  Guaranteed  Performance 


Description  of  Core  Matching  Service 


Applications  —  Constructions 


plus  much  additional  information 


For  your  copy  of  the  "Performsnee- 
Guaranteed"  Tape  Wound  Core  Catalog 
writ*  OH  your  UtUrhead 


on*  complet* 
dependable  source 
for  everything 
in  electronics 


BOX  E-1 


MHURfclltb^inc. 

SNdaiuiii  it  Hi(li  Ptfroeakllity  MafMtks 

— - ^  lUTLER.  M. 


ALLIED  RADIO 

100  N.  Wstism  Av*.,  Oepl.  1I-M-3 
Chicago  tO,  lllineit 
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Are  you  ready  for  a  major  first  in  the  electrical  and 
electronic  industry — Magnetics,  Inc.  ’'Performance- 
Guaranteed"  magnetic  core  laminations?  Here  are 


laminations  which  eliminate  waste,  premium  quality 
laminations  guaranteed  to  your  performance  speci¬ 
fications,  and  sold  at  standard  prices. 


STANDARD  or  UNUSUAL  PHYSICAL  QUALITIES 

Skilled  heat  treatment,  including  rigidly  controlled  dry  hydrogen 
anneal  when  applipable,  permits  us  to  guarantee  periormanc* 
to  your  specifications. 

NICKEL-IRON  or  SILICON  STEEL 

Magnetics,  Inc.  laminations  are  produced  from  all  commercially 
available  high  p>ermeability  materials,  as  you  specify. 

HIGH  PRODUCTION  NEEDS 

Whatever  your  high  production  requirements,  for  standard  or 
special  shapes.  Magnetics,  Inc.  offers  rapid  service,  guaranteed 
performance. 

BURR-FREE,  FLAT  LAMINATIONS 

Regardless  of  shape.  Magnetics,  Inc.  precision  die-made  lamina¬ 
tions  are  free  of  burrs,  stack  periectly. 


PROGRESSIVE  TUNGSTEN  CARBIDE 
and  HI-CARBON,  HI-CHROME  DIES 

Complete  tooling  facilities  are  available  for  any  requirement. 
Magnehcs,  Inc.  long-experienced  die  technologists  are  recog¬ 
nized  as  unsurpassed  in  American  industry. 

QUOTATIONS  ON  SPECIAL  DIES 

Special  dies  (built  to  the  uniformly  high  standard  reauired  by 
“Performance  Guarantee"),  are  quoted  without  cost  or  obligation. 

FREE  ENGINEERING  SERVICE 

At  no  charge,  add  the  services  of  the  Magnetics,  Inc.  research 
and  development  engineering  staff,  nationally  famous  in  the  field 
of  high  permeability  magnehcs,  to  your  staff  whenever  a  lamina¬ 
tions  problem  arises. 

Writ0  for  our  Catalog  ML-lOO 
"Porformanco-Guarantmod  Magnetic  Laminations" 


•  LAMINATIONS 
.  TAPE  WOUND  CORES 

•  SHIELDS 


MRI|1IETICS,inc. 


Specializing  in  High  Permeability  Magnetics 

jj 

Dept.  E-4  Butler,  Pa. 
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(centiniNd) 


DIESEL 


electrode  wheels.  In  this  case,  in 
order  to  have  the  two  welds  of 
equal  strength  it  is  necessary  to 
have  nearly  equal  resistances  in  the 
current  paths.  Pressures  on  the 
two  seams  must  be  equal,  which 
means  that  the  diameters  of  the 
two  contact  circles  on  each  wheel 
must  be  the  same.  Even  though 
there  was  a  slight  difference  in 
diameters,  a  few  runs  with  high 
electrode  pressure  would  bring 
them  to  the  same  diameter  without 
too  great  enlargement  of  the  con 
tact  area  o  nthe  larger  ring.  Weld¬ 
ing  speed  was  15  in.  per  min.  and 
electrode  pressure  was  about  900  lb. 


GENERATOR  SETS 


Brazing  of  Flanges 

In  order  to  make  performance 
tests  of  the  waveguides,  it  was 
necessary  that  flanges  be  attached 
to  them.  Standard  flanges  could  not 
be  used  because  this  waveguide, 
having  been  formed  to  the  inside 
dimensions  of  the  52U,  had  outer 
dimensions  ‘considerably  smaller 
than  those  of  the  brass  waveguide. 
Another  feature  of  the  stainless 
steel  waveguide  was  the  projections 
of  approximately  i  in.  at  the  center 
of  each  broad  side,  which  compli¬ 
cated  attachment  to  a  standard 
flange. 

In  order  to  facilitate  testing  of 
the  waveguides,  modified  waveguide 
flanges  were  obtained.  These  are 
flush-tjT)e  flanges,  as  the  choke 
flanges  were  not  required  for  test 
purposes. 

Besides  making  a  satisfactory 
brazed  joint  in  •attaching  the 
flanges  to  the  waveguide,  atten¬ 
tion  had  to  be  paid  to  maintaining 
accurate  alignment,  including  per¬ 
pendicularity  of  the  flush  surface 
of  the  flange  to  the  longitudinal 
axis  of  the  waveguide.  For  these 
reasons  and  because  it  was  de¬ 
sirable  to  keep  the  temperature 
as  low  as  possible,  salt  bath  brazing 
appeared  to  be  the  most  suitable. 

The  heating  salt  used  was  Liquid 
Heat  900,  furnished  by  E.  F. 
KoUghton  and  Co.  It  is  a  mixture 
of  sodium,  potassium  and  barium 
chlorides  with  a  working  range  of 
1,100-1,660  F. 

The  heating  furnace  was  a  small 
one  with  a  capacity  of  about  5 
pounds  of  salt.  Heating  was  by  re¬ 
sistance  units  surrounding  the  salt 
container,  and  the  bath  tempera- 


WKTV— U1KA,  N.  Y.,  USM  a  100  kw.  Gen¬ 
eral  Motors  DImo)  gonorotor  tot  for  stand-by 
powor.  Sot  can  bo  startod  romotoly  from  tho 
control  room.  Low  vibration  charactoristk  of 
ongino  pormittod  Installation  In  room  odfo- 
cont  to  trortsmittor  and  within  30  foot  of 
studio. 


WJR— Dotroit,  Mkhigon,  usos  200  kw.  GM 
Olosol  gonorotor  sot  os  stand-by  powor  for 
50,000-watt  tronsmittor.  Compoctnoss  of  unit 
pormittod  installotlon  in  garogo  ad|oining 
tronsmittor  building— oliminating  cost  of  a 
spocloHy  dosignod  building. 


below.  GM  Diesel  generators  are  meeting  the  exacting  re¬ 
quirements  of  military  service  in  all  parts  of  the  world.  They 
supply  emergency  power  for  more  than  1100  telephone  and 
telegraph  exchanges — for  microwave  relay  stations,  for  hos¬ 
pitals,  government  buildings,  banks,  airports.  There  is  a  GM 
Diesel  distributor  near  you  who  will  analyze  your  power  re¬ 
quirements  and  make  his  recommendations  without  obliga¬ 
tion.  Look  in  the  yellow  pages  of  your  phone  book  for  his  list¬ 
ing,  or  write  direct  to  us. 

*  Wid*  rang*  of  mod*ls—  1 2  to  200  *  bwlonf  push-button  powor  starting  on 

kw.,  220  or  440  volts,  singl*  or  thr**-  sof*  t>i*s*l  fu*l — or  fully  owtomatk 

phos*  currant.  starting.  Immodlat*  power,  no  "warm- 

•  Cxc^ant  fr*c|u*ncy  and  voltag*  r*gu-  period.  , 

lotion  for  the  most  exacting  requhre-  *  Dependable  starting  — no  spark- 

ignition  system  to  foil  becous*  of  damp¬ 
ness  or  corrosion — always  ready  to 
stort. 

Easy  to  install — compact— lightweight 
—requires  no  spsKlolbuRdlng,  no  special 
bos*.  Complete  instrumentation  pro¬ 
vided. 

Distributors  and  Dealers  throughout  the 


*  Powered  by  General  Motors  Diesel  en¬ 
gines— dependable,  smooth  2-cycl* 
operation — low  cost  maintenance — 
eosy  to  servk*. 

•  lullt  by  on*  manufocturer- on*  war¬ 
ranty,  one  responsibRIty  for  both  en¬ 
gine  and  power  generator. 


DmoiT  miUL  moiNi  division 

OBUiltAl  MOTORS  •  DiTROIT  St,  MiCMOAN 

tMGU  IWOINIS  ...  1 4  to  273  H  P.  MUlTini  UNin  ...  Op  to  140  H.P. 


DIESEL 


POWER 


Wont  more  Information?  Use  post  cord  on  last  poge. 


December,  f 953  —  ELECTRONICS 


H 


SPECIFY  THESE 


StMiJaful 


lUO-TYrf,  lEAD  THtU 
INSUlATOtS 


LUG-TYPE,  LEAD-THRU 
INSULATORS 

For  condensers,  tronsformert^ 
other  applications  requiring  volt¬ 
age  ratings  from  2000  to  4000 
trms.l.  Compression  sealed,  super 
rugged.  Inside  or  outside  mount¬ 
ing;  lead  wires  up  to  .060. 


hermetically-sealed 

terminations 


TO  SOLVE  DESIGN  PROBLEMS 
QUKKLY  AND  ECONOMKALLYl 


•  MULTIPLE  HEADERS 


SEALED  TERMINALS 

Featuring  cushioned  glass  con¬ 
struction.  high  thermal  shock  re¬ 
sistance.  Available  in  economical 
preferred  types  and  special 
designs. 

MULTIPLE  HEADERS 
Vacuum  light,  cushioned  glass 
cansiruclion.  Strain-lree,  tin 
dipped  lor  easy  soldering  and 
silicone  treated  lor  maximum 
dielectric  strength. 

COMPRESSION  TYPE  HEADERS 
Super  rugged,  absolutely  rigid, 
practically  indestructible  multiple 
headers.  Exclusive  E-l  develop¬ 
ment  oilers  greatly  increased  re¬ 
sistance  to  sfiocL  and  vibration. 

END  SEALS 

For  condensers,  resistors  and 
other  tubular  components.  Com¬ 
pletely  strain-lree  and  provide  a 
permanent  hermetic  seal.  Stand- 
ordiied,  economical  types. 

OCTAL  HEADERS 

Plug-in  and  multiple  types.  Fea¬ 
ture  new  principle  of  hermetic 
sealing. 

COLOR-CODED  TERMINALS ' 
Feature  gloss  inserts  in  standard, 
easily  identified  FMA  color 
codes.  Coloring  is  in  the  glass. 


•  OCTAL  HEADERS 


•  COLOR-CODED 


E-I...Your  headquarters  for  hermetically-sealed 
multiple  headers,  octal  plug-ins,  terminals,  color  coded 
terminals,  end  seals  and  lug-type  lead  thru  insulators. 
New  bulletins  are  available  now  on  E-I  hermetically 
sealed  terminations.  Call,  or  write  on  company 
letterhead,  for  the  complete  engineer-designer  file 
portfolio  including  data  on  all  E-I  standard  types. 
Samples  of  the  new  STANDARD  TRANSISTOR 
CLOSURE  are  available  on  requ^  made  on  your 
company  letterhead. 


DIVISION  OF  AMFIKEX 

.  ELECTRONIC  CORPORATION 


*  PATENT  PENDING 
ALL  RIGHTS  RESERVED 


EXPORT  AGENTS;  PHILIPS  EXPORT  CORP.,  100  EAST  42nd  STREET,  NEW  YORK  17,  N.  Y, 


(centinMii) 


PKODUCTION  TECHNIQUIS 


ture  was  controlled  automatically. 

Easy-Flo  silver  solder  in  wire 
form,  %t  in.  diameter,  was  chosen 
as  the  brEucing  alloy.  It  has  a  low 
flow  point  of  1,176  F,  is  corrosion- 
resistant  and  has  a  narrow  melting 
range. 

A  fixture  was  constructed  to  hold 
the  flanges  securely  in  position  on 
the  waveguide  throughout  the 


MODU.  201 

HyttofMli  Typ* 
Sypchroupvt  Driv*  M«lor 


American  Electric’s  answer  is  the 
ultimate  utilization,  of  all  available 
magnetic  materials  to  convert  electric 
input  to  maximum  power  output! 

This  is  possible  not  only  by  proper 
choice  of  material  and  precision  crafts¬ 
manship,  but  by  individually  design- 
ing  the  laminations  for  the  conditions 
of  operation  and  the  specific  fob  to  be 
done!  As  a  result,  American  Elec¬ 
tric  has  now  developed  tooUng  for 
almost  any  conceivable  miniature  re¬ 
quirement  in  both  production  and 
prototype  models. 

American  Electric  Miniatures 
are  noted  for  their  high  power-to- 
weight  ratio;  furnish  compact  means 
for  driving  airborne  and  ground  equip¬ 
ment,  such  as  cams,  clutches,  timing 
devices,  antennas,  actuators,  optical 
equipment,  fans,  blotvers,  recording 
devices,  etc. 

Quiet,  light  in  weight,  extremely 
rugged  and  reliable.  Specify  Ameri¬ 
can  Electric!  Recommendations 
gladly  given.  Write,  wire  or  phone 
requirement  details. 


MODfl  200 
Rcluctanc*  Typ* 
Synchr«n*ui  Drive  Meier 


Method  oi  cutting  roll-fonned  werre- 
guide  to  length  with  obra^ve  cut-oii 
disk  on  ihoit  oi  power  eow 


brazing  operation,  which  was  per¬ 
formed  by  holding  the  assembly 
vertically  and  dipping  the  end  into 
the  molten  salt.  Prior  to  heating, 
liberal  quantities  of  Handy  & 
Harman  Handy  Flux  were  applied 
to  the  surfaces  of  the  flange  and 
waveguide  just  above  the  joint, 
after  which  formed  pieces  of  wire 
brazing  alloy  were  placed  along 
the  joint,  where  they  were  lightly 
held  by  the  flux.  One  end  of  the 
clamped  assembly  was  then  held 
slightly  above  the  surface  of  the 
molten  salt  until  the  flux  had  first 
dried  out  and  then  melted,  which 
requires  about  4  minutes.  As  soon 
as  the  flux  had  melted,  the  assembly 
was  lowered  into  the  salt  bath 
until  all  of  the  flange  was  sub¬ 
merged,  and  was  held  there  for  60 
seconds.  On  removal  from  the  bath, 
the  excess  sdt  was  poured  back 
into  the  container  by  tipping  the 
assembly  to  one  side,  after  which 


TWO  MINIATURE  DRIVE  MOTOR  TYRES 

Avoilobl*  for  60,  400  w  2000  c.p.t.  eppralien. 
Olid  vorioblo  froowonciot  from  320  lo  1200  c.p.i. 
tlfiflo  or  polypboto. 

InAvctlon  Molort— Oulput  lerquo  ronqot  Vi  In.  oi. 
to  120  in.  oz. 

Syitdironowi  Motor*— Output  terquo  ronqoi  .01  in. 
OI.  to  10  in.  oi.  In  both  Hyitorotit  ond  Roluctonco 
typo*. 


MOOEl  219 
Slnqlo  Ended 
Motor-ltowor 


TWO  MINIATURE  COOLING  TYRES 
Contrifugol  Slewor* 

Rropollor  Fan* 


Menuledurora  elto  of 
HlOH  FREQUEKCV 
ROWER  SURPIIES 
Inductor  •  Altornotor 
typo,  300  Worn  to 
73  KVA  output.  Port- 
oblo,  Soml-Porloblo 
ond  Slolionory  Typot. 


iHfiiMariiit  IURr«Mahitiv*i:  TRAVCO  ENGINEIRING  CO. 
Silvar  SRrUit  (M4.),  Chicafo,  Naw  Yark,  Los  Aafalas 
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Want  more  information?  Um  post  card  on  latt  pa«o. 


itW  difference 
befwteen^^ 

Ufe-.n  ^ 

and 


&lUULl«oo 


“Why  should  you  give  blood? 

Ask  me — I  ought  to  know.  I  fought  in  ^ 

Korea.  But  since  then  I’ve  been  through 
the  biggest  battle  of  all — the  battle  for  life  itself. 
And  it  was  blood — and  blood  alone — that  saveil 
me.  Don’t  know  when  I’ll  be  in  a  position  to  start 
repaying  my  debt  by  giving  some  blooil  of  iny 
own.  But  I  will — some  day.  You  can  count  on  it!” 


All  kinds  of  people  give  blood — for  all  kinds  of  reasons. 

But  every  reason  for  giving  blood  is  a  special  reason  .  .  .  just 
as  every  American  life  that  can  be  saved  at  any  time  and  at 
any  place  ...  is  special.  So  whatever  your  reason  for  giving 
blood,  this  you  can  be  sure  of:  Whether  i*  goes  to  a  combat 
area,  a  local  hospital,  or  for  Gvil  Defense  needs— this  priceless, 
painless  gift  will  some  day  save  an  American  life! 


Give  Blood  Mow 

CALL  YOUR  RED  CROSS  TODAY! 

NA7IONA1  BLOOD  PHOOiAM 


BudiMss  Executivasl 
ybieck  Thtsa  Questionsl 

If  you  can  answer  *'ves”  to  most 
of  them,  you — ana  your  com* 
pany — are  doing  a  needed  job 
lor  the  National  Blood  Program. 

□  Have  you  given  your  em¬ 
ployees  time  off  to  make 
blood  donations? 

□  Has  your  company  given 
any  recognition  to  donors? 

□  Do  you  have  a  Blood  Do¬ 
nor  Honor  Roll  in  your 
company? 

□  Have  you  arranged  to  have 
a  BloMmobile  make  regu¬ 
lar  visiu? 

□  Has  your  management  en¬ 
dorsed  the  local  Blood 
Donor  Program? 

□  Have  you  informed  em¬ 
ployees  of  your  company’s 
plan  of  co-operation? 

□  Was  this  information 
given  through  Plant  Bul¬ 
letin  or  House  Magaxine? 

□  Have  you  conducted  a 
Donor  Pledge  Campaign 
in  your  company? 

□  Have  you  set  up  a  list  of 
volunteers  so  that  effi¬ 
cient  plans  can  be  made 
for  ocheduling  donors? 

Remember,  as  long  aa  a  single 
pint  of  blood  may  mean  the  dif¬ 
ference  between  life  and  death 
for  any  American  .  .  .  the  ne^ 
for  blood  is  urgenll 


o 
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it  was  allowed  to  cool  in  air  for  one 
minute  before  quenchinj?  in  hot 
water  to  remove  salt  residue.  The 
same  operations  were  then  repeated 
in  brazintr  the  flange  to  the  other 
end  of  the  waveguide  section. 

Care  must  be  exercised  to  see 
that  no  moisture  is  allowed  to  drop 
into  the  bath,  such  as  would  occur 
if  the  assembly  were  dipped  into 
the  bath  before  the  flux  had  dried 
out. 


Trimming  to  Size 

After  welding  and  before  at¬ 
taching  tne  flanges,  it  was  neces? 
sary  to  trim  the  waveguide  sections 
to  the  exact  length  desired.  As 
stated  previously,  the  stainless  steel 
strips  were  plated  and  welded  in 
37-in.  lengths,  thus  leaving  i  in.  to 
be  trimmed  off  each  end. 

An  abrasive  cut-off  machine  was 
set  up  for  this  purpose  and 
equipped  with  a  vise  for  gripping 
the  waveguide  section  by  the  projec¬ 
tions  along  each  broad  side  where 
the  wqlds  are  located.  The  vise  was 
accurately  fixed  in  position  to  make 
the  cut  perpendicular  to  the 
longitudinal  axis  of  the  waveguide 
section. 

Special  abrasive  cut-off  disks  de¬ 
signed  to  leave  the  cut  free  of  burrs 
were  purchased  from  the  Norton 
Co.  under  the  designation  A80U10- 
R29.  Cutting  is  performed,  under 
a  flow  of  water,  at  a  rate  that  will 
not  cause  overheating. 

After  trimming  off  approxi¬ 
mately  i  in.  from  one  end  of  the 
waveguide  section  it  is  turned  end 
for  end,  accurately  measured  to 
length,  and  the  remaining  end  is 
cut.  What  few  burrs  remain  on  the 
ends  ai*e  easily  removed  with  a 
metal  scraper. 

'  Finishing 

Some  cleaning  of  the  inside  sur¬ 
faces  of  the  waveguide  is  neces¬ 
sary  to  remove  traces  of  salt  and 
the  loosely  adhering  particles  de¬ 
posited  through  spitting  during 
welding.  This  is  accomplished  by 
washing  in  hot  water,  followed  by 
polishing  with  soft  cloths  and  rouge. 
The  outer  surfaces  of  the  wave¬ 
guide  are  also  cleaned  and  may  be 
given  whatever  degree  of  finish  is 
I  desired. 

1  Slight  amounts  of  bowing  in 
1  either  the  flatwise  or  edgewise 


CORD 

SETS 


MOLDED  FITTINGS 


WHITNEY  BLAKE 


Whitney  Blake  Company  is  equipped  to  mold  rubber  and  plastic  fittings 
onto  flexible  cord,  shielded  communications  wires  and  multiple  conduc¬ 
tor  cables  —  in  addition  to  making  the  cordage  itself. 

Whitney  Blake  has  wide  experience  in  designing  and  manufacturing 
shielded  multiple  conductor  cables  and  assembling  intricate  connectors 
for  electronic  applications.  Skilled  workers,  modern  equipment,  efficient 
production  methods  and  careful  quality  control  assure  dependable,  first 
quality  cord  sets. 

Where  standard  molds  are  unsuitable,  Whitney  Blake  will  design  and 
make  special  plugs,  connectors,  strain  reliefs  and  junction  box  blocks 
that  provide  the  water-  and  impact-resistance,  small  size,  light  weight 
and  protection  from  tampering  required  for  many  new  applications. 

For  help  with  your  special  cord  set  problems,  contact  us  for  the  address 
of  your  nearest  Whitney  Blake  representative.  He  will  be  glad  to  work 
with  you.  If  your  product  is  in  the  design  stage,  information  on  its 
intended  use  may  enable  him  to  suggest  a  cord  set  construction  using 
conventional  parts  at  savings  to  you. 


<!'!>  WHITNEY  BLAKE  CO 


Wont  moro  infonnotienr  Us*  post  core  m  lott  pogo. 
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S923/AX-9904-WATER  COOLED 
S924/AX-9904R-FORCED  AIR  COOLED 


communications 
and  TV  up  to  220  MC, 
as  well  as  for  industrial 
applications.  5  KW  dissipa¬ 


tion.  Ideal  for  the  rigorous 


R.  F.  AMPLIFIER,  CUSS  B-TV  SERVKE 

TYPICAL  OPf RATION  IN  TV  SIRVKI  AT  2U  MC., 

ONI  TUIE  IN  A  COAXIAL  CAVITY 
(Randwidth  obtained  by  critical  coupling 
to  idonlical  dummy  cavityl 

D.  C.  Plati  Voltafi  .  4500  valts 

0.  C.  firid  Valtaii _ -125  valti 


OSCILUTOR-CUSS  C 

(With  roctiRod,  uniltorod, 
(ingio-phoio,  full-wavo  plate  supply) 

TYPICAL  OPERATION 

TrantforiRtf  VtlUft  _ 

D.  C.  PIltEVlItlfE  _ 


CCS 

6000  volts  rais^ 
5.4  KV 


Poak  R.  F.  Grid  Voltago 

Synchronization  Level 

405  volts 

Black  Level 

305  volts 

White  Level 

0  volts 

D.  C.  Plato  Corront 
Svnchronization  Level 

1.59  amps 

BiKk  Level 

1.3  amps 

White  Level 

0.4  amps 

D.  C.  Grid  Carront 
Svnchronization  Level 

0.4  amps 

Black  Level 

0.15  amps 

White  Level 

0  amps 

Driving  Pawor  at  Synchronization  Lovol 
(aoDroximatelv— Minimum)  .. 

ISO  warn 

Powor  Datpat  (approx.) 
Svnchronization  Level 

* 

5  KW 

Black  Level 

3  KW 

Power  Inpat 

Svnchronization  Level 

7.15  KW 

Black  Level 

5  AS  KW 

aCCEUORIES 

Wster 

Jacket 

Grid 

Connector 

Pin  j  Air  flow 

Connector  Chamber 

5923/AX-9904 

S-3712 

S-3706 

^3707  S-3705 

5924/AX-9904R 

[ 

S^3706 

S-3707  i 

D.  C.  Plato  Corront 
D.  C.  Grid  Curront 
Grid  Rosistor 
Piato  Inpat 
Plato  Dissipation  . 


Driving  Pawor  at  Tabo  (Approx.) 

Powor  Oatpat  (Approx.) . 

Froqnoncy  (Max.) . . . . 

Airflow  Roqairod:  (3  kw  Dissipation).. 


Tuba  Hoight  (Approx.) 

Low  Diroct  Intoroloctrodo  Capacitancos 

Grid  to  Plato . . 

Grid  to  Filaaont  _ _ 

Plato  to  FilaMont _ 


1.35  amps 
0.31  amps 
1300  obMS 
9  KW 
2.3  KW 
210  Wans 
6.5  KW 
75  aic 
Approx.  200  efn 
at  1"  of  wator 
TVs" 

11  aaf 
.16  aaf 
0.3  oaf 


LIST  PRICES 


5923/ AX-9904  .. 
5924/AX-9904R 


$150.00 
.  210.00 


Complete  technical  dote  on  request. 

Our  Engineering  Deportment  will  be  glad  te  odvise  you. 

AMPKREX  ELECTRONIC  CORP. 

230  Duffy  Avtnut,  Hicksville,  Long  Island,  N.  Y. 

In  Canada  and  Nessfeundtand;  Regers  Ma|esNc  limited 
11-10  IrentcWfe  Read,  leaside,  Terente,  Ontario,  Canada 
Cable  “AMPRONIO " 


See  Your  Local 
Radio  Parts  Distributor 


L 


TOOT 


PRODUCTION  TECHNIQUES 


(continiMd', 


direction  may  be  removed  by  sup¬ 
porting  the  guide  and  applying 
pressure  in  the  direction  indicated. 
Likewise,  a  small  degree  of  twist 
can  be  removed  by  clamping  the 
Hange  at  one  end  of  the  waveguide 
section  in  a  vise,  inserting  a  man¬ 
drel  in  the  other  end  and  twisting 
the  section  by  means  of  a  wrench 
on  the  mandrel. 


Testing 

Finished  waveguides  were  tested 
for  bowing  by  placing  them  on  a 
surface  plate  and  measuring  the 


TmI  setup  •mploysd  ior  checUaq  elec¬ 
trical  performance  of  finished  light¬ 
weight  waveguides 


OIAM  COUNTER- 
BOSE  MAY  BE 
OMITTED 


60-DAY 

FREE  TRIAL 


of  America's  most  popular 
bench  assembly  stool 


M.  C.  JONES  ELECTRONICS  COMPANY 

BRISTOL,  CONNECTICUT 
Distributed  outside  of  U  S  A.  by  RCA  International  Div.,  N  Y.,  N.Y.,  U.S.A. 


wcs. 


For  HEAVY  DUTY  HIGH  VOLTAGE 


VSWR  and  RF 

WATTMETER 


models  are  available  as  compooents  for  incorporating 
directly  into  transmitters  or  as  complete  independent  test  equipments  for 
measuring  RF  power  and  VSWR  from  500  KCS.  to  over  4,000  MCS.,  and 
power  levels  from  10  millisvatts  to  120  kilowatts.  These  instruments  are 
being  used  as  test  and  monitoring  equipment  by  Government  Agencies,  trans¬ 
mitter  manufacturers,  FM  &  TV  Stations,  Laboratories,  Mobile  Communica¬ 
tion  Agencies,  etc. 

WrM«  r«r  compfete  IHmraiun  on:  THI  MICROMATCH  •  RF  ARSORFTION  TYPI 
WATTMETERS  •  DUMMY  LOAD  RESISTORS  •  STATION  GUARDIAN  FOR  TRANS¬ 
MITTER  PROTECTION  •  DIRECTIONAL  COUPLERS. 


A  tirad  workar  costs  MUCH 
mora  than  a  good  chair 

•  4-w«y  eaiwstabl*  bsKkrasI 

•  Serell  shaped  pestvre  seat 

e  Tamper  praef  Iwbwiar  all-welded 
censirwctian 

•  Ad|ustaMe  heltht  ranpes  Vem 
ir  le  as'  er  24'  le  32' 


PRODUCTS  ARE  BETTERS 


YES...  WE  BUILD  BETTER  EQUIPMENT 
BASED  ON  MANY  YEARS  OF  EXPERIENCE 

*While  this  word  has  bean  overwork^  in  many  in¬ 
stances,  wa  will  be  pleased  to  demonstrate  the  extras 
buih  into  our  transformers  to  make  them  better. 

A  A 

4>  NEW  UNITIZED  RECTIFIERS 

For  high  voltage  D.C.  sources . . .  lower 
initial  cost . . .  minimum  upkeep  . . .  con- 
venient  —  ready  to  connect  to  AC.  line 
and  D.C.  load  . . .  compact  —  requires 
minimum  floor  space. 


Now  test  Royal's  famous  No.  515 
stool  In  your  own  plant  without  cost 
or  obligation.  See  why  the  country's 
top  firms  choose  it  for  superior  versa¬ 
tility  and  durability.  Write  for  free 
trial  stool  today  I 


Royal  Motal  Monofocturing  Co. 

I7S  ■•rtk  IU(W|«ii  Awmm,  D«pi.  2112.  (kkafa  I 


Plot*  Trontformart .  Filomant  Trantformari .  Filtar 
Roacter.  .  AAodulotion  Trontformart  .  Oittribution 
Trontformart .  Pulta  Trontformart .  Tattin9  Tront- 
formart .  Procipitotion  Trontformart .  Ganarol  Pur- 
pota  Trontformart .  Hi-Voltoga  Trontformart. 


Atkoral  Immartod 
Filler  Rooctor 
50,000  VoH  Tati 
MEETS  STANDARDS  OF  AIEE-NEMA 


Royal  Motal  MIp.  Ca.,  I7S  N.  MUMfon  Ava., 
Dopt.  211^  CMcopa  I,  M. 

□  W.  won!  lo  iMt  your  No.  lit  .mol  lor  W  dof.  aWt- 


A  N-AME  SYNONYMOUS  WITH  EXPERIENC 

MAGNATRAN  INCORPORATID 


W  i  w 

iJ  B  W  m 

jl  k  i  f  1  V  * 

^  k  1 

R  L  T  g.  ^ 

1  k  Ij 
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PRODUCTION  TECHNIQUES  (conHniNd) 

one  flange  was  clamped  in  a  vise 
and  a  mandrel  inserted  in  the  other 
end,  leaving  an  inch  or  so  project¬ 
ing  beyond  the  flange.  By  applying 
a  wrench  to  the  mandrel,  the  small 
amount  of  twist  occasionally  found 
in  a  waveguide  was  easily  removed. 

The  work  performed  in  this  pro¬ 
ject  demonstrates  that  the  pro¬ 
duction  of  lightweight  waveguides 
of  roll-formed,  clad-metal  construc¬ 
tion  is  entirely  feasible.  With  the 
possible  exception  of  some  innova¬ 
tions  in  the  silver  plating  of  stain¬ 
less  steel  and  in  the  welding  of  the 
waveguide  sections,  only  well  known 
manufacturing  methods  were  used. 

The  weight  of  one  of  the  test 
flanges  is  0.16  lb,  and  the  weight  of 
one  foot  of  52U  waveguide  is  0.115 
lb.  Thus  the  total  weight  of  a  3-ft 
section  of  52U  waveguide  would  be 
0.646  lb,  of  which  0.3  lb  would  be 
due  to  the  two  flanges.  Since  the 
reduction  of  weight  is  one  of  the 
objects  of  this  research,  it  would 
seem  that  a  study  should  be  made 
of  ways  in  which  the  weight  of  the 
flanges  could  be  lowered. 

The  report  “Lightweight  Wave¬ 
guides”  from  which  this  material 
has  been  abstracted  was  prepared 
by  the  Armour  Research  Founda¬ 
tion  of  Illinois  Institute  of  Tech¬ 
nology  on  Air  Materiel  Command 
Contract  No.  AF  33  (038) -23688, 
Project  No.  90-1027  B,  April  1, 1951 
to  June  30,  1952.  Work  was  ad¬ 
ministered  under  the  direction  of 
the  Components  and  Systems 
Laboratory,  Weapons  Component 
Division,  Wright  Air  Development 
Center,  Wright-Patterson  Air 
Force  Base,  with  G.  F.  Duree  acting 
as  project  engineer. 

Among  those  contributing  to  the 
development  were  John  M.  Parks, 
supervisor.  Welding  Research  Sec¬ 
tion,  R.  R.  Banks,  S.  I.  Cohn,  J.  H. 
DeBoo,  A.  F.  DeViney,  W.  Hanus, 
A.  J.  Hoehn  and  A.  J.  Jean. 


Right  on  th«  buttenl  And  they  stay  on  Hw  button,  rogordlou  of  odvorto 
operating  conditions  and  long  sorvico  lift.  Mad#  under  Western  Electric 

license,  Carbofilm  (deposited-carbon)  resistors  provide  the  dependability 
of  wire-wounds  with  the  compactness  of  carbons,  in  two  types; 

Coated  (special  resin  film)  units  for  economy 
as  well  as  accuracy  and  stability. 

Hermet/calfy-sealed  (metal<ase  glass-to-metal  sealed)  units. 
ixtraordinarlly  protected  —  mechanically,  electrically,  climatically. 

Beth  types  In  1/i,  1  and  2  watt  sizes.  ^ -  -  ^ 

-X-  FUNCTION-FITTED . . . 

CorMUm  f rscisies  RMltTors  or*  feocfcsd  by  eut-  / 

■taiMling  opplkethn^itglit—riitg  Omr  / 

$p9<falht$  will  ghdly  ceNoborar*  in  working  out  / 

your  prsclden  rotlttoiHO  prohlom*.  Utoroturo  om  . 


Chassis  Turntable  For 
Repair  Positions 

Welding  of  a  metal  shaft  to  a  sim¬ 
ple  bracket-type  television  receiver 
chassis  holder  gives  a  handy  turn¬ 
table  for  use  at  the  repair  station 
alongside  each  GE  television  re¬ 
ceiver  assembly  line.  A  hole  is 
drilled  into  the  work  table  to  re¬ 
ceive  the  shaft.  Once  in  position  on 
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Method  of  using  chewsls  turntoblo  at  ro- 
poir  position  alongsido  ossombly  lino 
for  dip-soldorod  loloTislon  rocoiTsrs  at 
G-E  plant  in  Elsctronics  Park.  STracuss. 
Edgos  of  toblo  or*  coTsrsd  with  tsm- 
porsd  Prsssdwood,  somo  os  on  top 

the  turntable,  a  chassis  can  be 
easily  rotated  to  any  desired  posi¬ 
tion  for  making  repairs.  Wood 
cleats  attached  to  the  turntable  sup¬ 
port  the  chassis  at  the  desired  angle 
and  prevent  it  from  slipping  out 
from  under  the  three  welded  steel 
brackets. 


For  dependable  miniaturization  and 
simplified  assembly,  you 


can  use  Hi-y 

W  W  w  Vi  «  plate  assemblies  for  the  replacement  of 
W  \\  Vi  »  groups  of  capacitors  and  resistors,  with 

W  W  \i  \i  \i  absolute  assurance  of  circuit  stability 
W  W  W  li  W  between  the  component  parts. 

«  M  1  li  \i  Type  PA-113  is  typical.  Combines 
W  W  V  li  \i  ^  elements  of  the  second 

W  W  W  W  \i  detector  and  audio  amplifier  stages 

\\  W  Vi  ^  ®  receiver,  on  a  single  plate. 

\\  u  This  network  requires  only  7  leads  instead 

^  of  usual  16  for  individual  components.  Minimizes 

soldering  time;  eliminates  mounting  strips;  reduces 
stocking  and  handling  problems. 

Other  Hi-Q  plate  assemblies  provide  vertical  integrator,  vertical 
integrator  and  coupler,  audio  plate  grid  coupler,  pentode 
second  detector  and  audio  amplifier, 
pentode  plate  coupler  and  screen  supply,  etc. 


^rUNCTION-ntTiD  TO  rOUR  NIfOS 

R«gaitW«M  what  year  "circuit  tgwuuxu"  probfumi  may  ha,  Mi-O 
■pociofiatt  ca«  pravida  tha  idaal  Miutien  in  aithar  atandard  or 
•pocierf  typut.  Sand  in  thata  proUamst 


Construction  dotoils  of  chosats  tumtobls. 
CoUod  soldoring  Iron  cord  comos  out  of 
hols  in  toblo  ot  uppor  loft 

Loudspeaker  Maipietizer 

A  NEW  2i-toD  magnetizing  unit  has 
been  placed  in  operation  in  the  loud¬ 
speaker  assembly  line  of  the  Strom- 
berg-Carlson  plant  in  Rochester, 
N.  Y.  This  electromagnet  wa.s 
designed  especially  for  magnetizing 
the  10}-  pound  piece  of  Alnico  V 
that  serves  as  the  permanent  mag-  I 
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PRODUCTION  TECHNIQUES  (continued) 


Vh"  SQUARE 

WATERTIGHT 
Panel  Meter 


ACTUAL  SIZE 


•  Prom  1  to  100,000>D«JUI*»  1)^”  motor  tots 
Hto  worM'i  standard  (or  quality,  portormonco 

•  Avoitablo  wirti  2  tormlnol  dosignt 

1.  Soldor  torminol 

2.  4*40  urow  terminal 

•  Multi-color  or  Ivminoscont  scales  and  pointors 

•  Provon  oxtornal  pivot  O’Arsonvol  movement 

•  Prom  prototype  to  production  on  short  notice 


^or  (urtaor  information  write  0eJUR>AmKO 
Corporation,  Oept.  iM-tM,  45*01  Northern 
Boulevard,  lenf  island  City  I.  New  Yerfc 


Assembly  line  (or  hiqh-fidaUty  loud- 
speokers,  with  2  Vi -ton  moqnetiser  strod- 
dlinq  conveyor  belt  that  runs  over  top 
of  bench.  Liqhl  beam  qoes  diagonally 
through  magnetiser  from  right  front  of 
bench  to  phototube  ot  left  rear.  Surge- 
absorbing  lamps  are  on  top  of  mag- 
netisar  frame. 

net  in  a  new  15-inch  high-fidelity 
loudspeaker.  It  also  serves  for 
magnetizing  the  company’s  smaller 
units. 

The  magnetizing  unit  consists  of 
a  steel  yoke  supporting  the  two 
pole  pieces,  each  one  foot  in  diam¬ 
eter.  Each  of  the  pole  pieces  is 
wound  with  three  coils.  Each  coil 
contains  1,450  turns  of  No.  12  cot- 
ton-enamel  copper  wire.  The  com¬ 
plete  assembly  weighs  slightly  over 
5,000  pounds.  Special  supports  had 
to  be  built  into  the  plant  floor  be¬ 
fore  it  could  be  installed. 

The  electromagnet  is  activated  by 
a  self -excited  generator  which  sup¬ 
plies  50  amperes  at  300  volts.  The 
density  of  the  magnetic  flux  in  the 
air  gap  is  10,000  gauss.  When  one 
of  the  15-inch  speakers  is  intro¬ 
duced  into  the  gap,  the  flux  density 
rises  to  14,000  gauss.  A  slow-mov¬ 
ing  endless  belt,  which  glides  di¬ 
rectly  over  the  face  of  the  magnet’s 
lower  pole  at  the  same  height  as  the 
assembly-line  bench,  carries  the 
loudspeakers  through  the  magnetic 
flux. 

Activation  of  the  electromagnet 
coils  is  controlled  by  a  photoelectric 
relay.  A  speaker  passing  through 
the  magnet  gap  interrupts  the  beam 
of  light  as  the  unit  approaches  the 
center  of  the  gap.  This  switches 
current  into  the  coils.  A  time 
switch,  which  can  be  adjusted  to 


^  precision  electronic 


POTENIIOMfTERS  •  CONNECTORS  •  METERS 

•OeJlJR  AMSCO  CORPORATION 
-lb  01  NORIHfRN  BlVD.  LIC  1,  N  Y 
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DeJUR  AMSCO  CORPORATION 
45  01  NORTHERN  BLVD,  I  1C.  1,  N.  Y- 


ExampUs  oi  two  um*  lot  roUor-iow 
pUon.  At  Uft  pliora  ■•rro  for  tightoning 
locknut  in  outlot  box.  At  right,  tboy  or* 
boing  usori  to  romovo  buns  irom  mstal 
tubing  oftsr  sowing 


PRODUCTION  TECHNIQUES  (conHnusd) 


different  intervals,  cuts  the  power 
off. 

Several  tungsten  lamps  and  two  | 
heating  coils  have  been  wired  into  | 
the  circuit,  in  parallel  with  the  coils  j 
of  the  magnet,  -  to  absorb  power 
surges  and  to  bleed  off  residual 
current. 

Roller-Jaw  Pliers 

New  side-cutting  pliers  hav-in^-* 
free-turning  steel  roller  on  the 
upper  half  of  one  jaw  have  three 
different  special  functions  in  elec¬ 
tronic  a.ssembly  work. 


Now  roUsr-iow  tids^uMlng  pilots  lor 
oloctronlc  ossomblT  work 


For  tightening  locknuts  and 
bushings  inside  standard  outlet 
boxes,  the  roller  jaw  rotates  freely 
inside  the  cable  fitting  and  the  other 
jaw  catches  and  turns  the  locknut. 
This  tool  gives  tighter  locknuts, 
insuring  a  permanently  grounded 
electrical  system  for  industrial  con¬ 
trol  equipment  as  well  &s  other  elec¬ 
tronic  equipment  that  is  directly 
connected  to  power  lines. 

Burrs  on  metal  tubing  are  re¬ 
moved  with  the  tool  simply 
twisting  the  tubing  between  the 
roller  jaw  and  the  fixed  jaw.  IThe 
fixed  jaw  has  two  cutting  ed^es 
which  scrape  off  the  excess  metal. 

Rubber  insulation  can  readily 
be  skinned  from  wire  by  pulling  the 
wire  between  the  roller  and  the 
fixed  jaw.  The  spacing  here  in¬ 
sures  that  this  can  be  done  without 
damaging  the  wire  itself. 

These  new  angle  locknut  pliers 
are  made  by  Utica  Drop  Forge  & 
Tool  Corp.,  Utica,  N.  Y. 


/  precision  electronic  instruments  by 


non-linear 

function 


I 


external  phasing 
potentiometer 


•  logaritliMic,  ilM-CMin*  ond 
other  »hap«  function* 

•  Multiple,  odjurioble  lops 

a  Unitixed  design  for  universal 
coupling 

•  Precision  machined  aluminum 
housing 

a  Servo  or  single  hole  mounting 


for  further  Information  write 
OeJUe-Amsco  Corporation,  Dept. 

Northern  $lvd.,  long 
Itland  City  i.N.Y. 


YOU’RE  SURE  WITH 


POTENTIOMETERS 


CONNECTORS 


METERS 


ELECTRONICS  —  December,  1953 


Went  mere  lefermetlenf  Use  pest  cord  on  lest  page. 


307 


NEW  PRODUCTS 


OTHER  DEPARTMENTS 


featured  in  this  issue: 


Edited  by  WILLIAM  P.  O'BRIEN 


Control,  Testing  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Thirty-Seven  Trade  Bulletins  Reviewed 


Electrciis  At  Work 


Production  Tochniaues  262 


Plants  and  People 


ness,  usinp'  only  .‘{i  in.  of  rack  space. 
It  features  low  hum  pickup  throunii 
the  u.se  of  toroid  coils,  inaudihle 
switch-contact  even  at  microphone 
levels  and  the  ability  to  return  to 
positions  of  known  oiauatinp  con¬ 
ditions.  'Pransmission  defuienci(‘>. 
when  known,  may  be  preset.  Low- 
freijnency  erpialization  is  peaked  at 
•tb  cycles  and  100  cycles  in  2-db 
steps  up  to  12  db;  hiRh-frecjiiemy 
eipialization  is  peaked  at  3  kc,  •') 
kc  and  10  kc  in  2-db  steps  up  t<i 
12  db.  Low’-frerpiency  attenuation 
is  in  2-db  step.s  at  100  cycles,  maxi¬ 
mum  attenuation  oi  16  db.  Hijrh- 
freqiiency  attenuation  is  in  2-db 
steps  at  10  kc,  maximum  attenua¬ 
tion  of  16  db.  An  illustration, 
chief  features,  .specification 

ami  ch.arts  are  piver  in  bulletin  K. 


New  Books 


Backtalk 


TINY  RESISTOR 

rated  at  0.10  watt 


l-T-E  Circuit  Brkakkr  Co.,  Resis¬ 
tor  Division,  15124  Hamilton  St., 
Philadelphia  30,  Pa.  A  tiny,  new  re¬ 
sistor  type  ABGOOCC,  has  Preen  de¬ 
veloped.  Hermetically  sealed,  this 
subminiature  resistor  measures 
only  A  in.  in  diameter  >;  1 J  in.  lonj?. 
Resistors  are  built  to  customers’ 
specifications,  rated  at  0.10  w.  Max¬ 
imum  resistance,  usinjr  Evenohm 
wire  or  its  e<iuivalent,  is  .600,000 
ohms.  Tolerances  down  to  0.1  per¬ 
cent  are  standard.  Axial  lead  wires 
are  of  22-Rape  tinned  copper,  14 
in.  long. 


CORONA  DETECTOR 

for  high-voltage  equipment 


(IK.NKRAI.  Ki.k<T!;i<’  Co.,  Schenectady 
.6,  N.  Y.,  lias  announced  a  new  de¬ 
vice  for  detecting  surface  corona 
discharges  which  often  indicate 
troulde  or  cause  damage  to  insula¬ 
tion  in  h-v  rotating  etpiipment.  'The 
corona  detector  consists  of  a  probe 
mounted  at  the  end  of  a  l<l-ft  insu¬ 
lating'  pole,  a  coni  ml  box  and  nect-s- 
sary  connecting^  cabl(‘s.  In  opera¬ 
tion  the  c<introl  box  is  lonnected  to 
a  stand.'ird  oscilloscope  (not  ptirt  of 
the  eipiiimu'iit )  which  gives  a  visual 
indication  id‘  the  coron;i.  The  probe 
is  'i  small  c.apacitor  covered  with  a 
idastic  compound.  When  it  is  placed 
near  a  corona  source,  the  variation.s 
in  ch.'irge  result  in  corresponding 
variations  in  the  voltage*  nn  the 
jirobe  elect riides.  I'hese  variations 
.'ire  ap|)|ied  to  .a  resonant  circuit  and 
cause  it  tc.  ii-cillate  monnmtarily. 
The  pulse-type  oscillations  are  then 
amplified  and  appear  on  the  oseil- 


TRANSISTOR  CLOSURES 

are  easily  sealed 

Ei.kctrical  Industriks,  Inc.,  14 
Summer  Ave.,  Newark  4,  N.  ,1.,  an- 
nounce.s  full  production  of  a  new 
.standard-type  transi.stor  clo.sure. 
The  closures  offer  reduced  size  and 
feature  a  .soldering  dimple  and  hole 
to  permit  ea.sy  sealing.  The  closures 
available  from  stiK’k  are  as  follows; 
I'T'-KI  can  with  soldering  dimple 
and  hole,  TB-IA  base  with  plug-in 
leads  and  TB-IB  base  with  long 
leads.  Write  for  samples  and  ((uota- 
tions. 


PROGRAM  EQUALIZER 

uses  only  3V2-in.  rack  space 

Hycor  Co.,  Inc.,  11423  Vanowen 
St.,  North  Hollywood,  Calif.  T.vpe 
4201  {)rogram  equalizer  meets  pres¬ 
ent-day  re(|uirements  for  compaet- 
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YouH  want  these  specification  Sheets  from  Sylvania 

T  mr  T  jjk  T  ’■T  M  Sylvania  makes  it  simpler  for  you  to  specify  accurately  the 

t  /  H  H  electronic  components  you  need.  Free  Sylvania  electronic  parts 

H  H  specification  sheets  available  now. 

L  H  H  y  H  /  These  data  sheets  tell  you  everything  you  need  to  know.  Included 

w  A  ^  JHx  *s  information  on  all  types  of  sockets,  plugs,  receptacles, 

connectors,  fuse  holders,  and  many  other  electronic  component 
I  I(;m  I.NG  •  n.MJIO  •  ELECTKO.MCS  •  television  products,  sizes,  various  materials  used,  photos  and  diagramatic 

f  .Cl  .  c.  .  .1-  j  .  .  j  ■  drawings  make  each  of  these  “spec"  sheets  complete  and  easily  read. 

Conada:  Syivunio  Electric  (Canada)  ltd.,  Univertily 

Tower  Bldg.,  St.  Catherine  St.,  Montreal,  P.  Q.  Send  today  for  your  FRLK  data  sheets  covering  products  in 

^  which  you  are  most  interested.  Just  check  the  coupon  below  or 


Sylvania  Electric  Producti  Inc. 
Dept.  3A-1012, 1/40  Broadway, 
New  York  19,  N.  Y. 

P/eose  send  me  FREE  electronic 
data  sheets  checked  at  right. 
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I  [  Molded  Sockets 

I  I  Special  Sockets 

□  Lominoted 
Sockets 


Receptoclet 

Miscellaneous 
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loscojio  scrpon  as  a  Cfironu  iiidica- 
tion. 


AMPLIFIER  TUBE 

features  high  gain 

Syiaania  Ki-khkic  I’lainrcTs  Inc., 
1740  Hroadway,  New  ^’ork  10,  N. 
V'.,  ha.s  aniioiin<-<'(l  a  new  liila;  type, 
OIU^TA,  ideally  .'^tiiled  to  Ki'oiinded- 
yM'id  balaneed  amplifier  .service  for 
frei|iieiieies  up  to  tlOO  na  .  It  is  an¬ 
other  of  the  vhf  easeode  amplifier 
tube  series  with  liipher  pain  than 
its  i)rototype,  tlie  (>1U^7.  'I'lie 
(5K(i7A  has  a  pm  of  0,400  ;j.mhos 
and  an  amplification  factor  of  .‘58 
with  150  V  ai)plied  to  the  plate.  It 
can  he  used  as  a  r(‘i)lacement  for 
the  GH(i7  with  slipht  realipnment 
of  the  tuned  circuits. 


TV  CONVERTER 

has  excellent  noise  figure 

David  Hn<'.KN  Co.,  20  Ninth  Ave., 
New  York  14,  N.  V.  .Model  CCT-l 
uhf-tv  converter  features  an  ex¬ 
tremely  hiph  effective  pain.  Noi.se 
fipiire  has  Ihs-u  redinasl  to  only  114 
dh.  The  unit  is  easily  installed  by 
connection  to  the  antenna  input  of 
a  standard  vhf  receiver.  The  equi]*- 


ment  provides  n^ception  on  all  70 
uhf  cliannels  from  14  to  82  and  oji- 
erales  throuph  either  channel  5  or  0 
on  the  vhf  receiver,  f'hanpqover 
from  uhf  to  vhf  is  accomplished  by 
a  simple  .switch.  In  normal  vhf  use 
the  converter  is  bypassed  so  that  it 
has  no  effect  on  rece))tion. 


MILLIVOLT  SOURCE 

for  calibrating  instruments 

.\l,M-:c.ANV  iNSTKt^MK.NT  CO..  I,<f00 
Oldfowu  Rd.,  (aimberland,  Md. 
.Mod»4  MV'-GO  millivolt  source  was 
desipned  for  calibratinp  indicatinp 
riMordinp  instruments.  Its  low  in¬ 
ternal  resistance  nvsiilt.s  in  mini¬ 
mum  loadinp  errors.  Ranpe  is  0 
to  GO  mv;  resolution,  10  u.v.  Use.s 
include  caliliration  of  inst'-uments 
for  strain,  temperature  and  d-c 
millivolt  potentials,  such  as  those 
produced  in  l)iolopical  work.  The 
unit  i.s  completely  self-contained. 


H-V  RECTIFIER  TUBE 

features  long  life 

Rkndi.v  Aviation  Cori*.,.  Red  Fiaiik 
Division,  Katontown,  N.  J.,  has 
available  the  .l.\N-G106  full-wuive 
hiph-vacuum  rectifier  tube.  Incor- 


poratinp  features  that  pi'omote  lonp 
life  tlie  lube  will  assun*  lonp,  de- 
pendiible  .vtAUe  and  uniform  op- 
eratinp  <  haracterist  ics  under  sevt-rc 
operatinp  conditions.  It  is  run-in 
tested  and  aped  in  the  laboratory 
for  45  hours  to  indicitte  that  it  will 
withstand  extreme  shock  and  vibra¬ 
tion.  The.«e  tubes  employ  a  cathode- 
tyjie  striu'tiire  with  extruded 
ceramic  hciiter  insulator  tind  :i  coil 
type  heater  Instead  of  a  fil.iment 
strui'ture.  .An  :irc-resisfance,  corn- 
)iound-fdlcd  melamine  tcise  with 
inter-pin  h;irricrs  permits  opeiuit ion 
:it  tdlitudcs  up  to  so.uoo  ft.  'I'tic 
tube  requires  an  8-pin  o  t;d  socket 
and  can  be  mounted  in  au.\  position. 


LEVEL  CONTROL 

has  no  moving  parts 

FIF.LDBN  iNSTRU.MENT  DiV.,  Itobert- 
shaw-Fulton  Controls  Co.,  2920  N. 
Fourth  St.,  Philadelphia  33,  Pa. 
The  new  Tektor  level  control  is  an 
improved  capacitance  unit  with  no 
movinp  parts.  The  simplified  elec¬ 
tronic  circuit  opertites  by  a  chanpe 
in  the  electrical  c.apacitance  <)f  the 
electrode  caused  by  the  ap|)roacli  of 
any  material  that  fIow.s.  This  in¬ 
strument  provide.s  control  as  close 
as  in.  of  liipiid,  divided  solid,  in¬ 
terface,  conductinp  or  nonconduct- 
inp,  wet  or  dry  m;iteri:ds.  Klec- 
trodes  are  ripid  rods  or  disks  that 
may  be  comjtletely  sheatlied  in  cor- 
rosion-resist.ant  material.  Klec- 
trodes  are  avaihible  for  use  with 
pressures  uj)  to  2,000  psi;  tempera¬ 
tures  up  to  1,500  F.  .Model  101  and 
102  Tektors  are  fail-safe,  low-level 
respectively.  Ni-w  features  include 
trimm«*r  adjustment,  acce.ssible 
w  ithout  removinp  cover  for  simidei 
installation  and  setup.  Only  a  sin- 
pie  radio  tube  is  employed.  The  in- 
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Now  available  on 
Lavoie  Oscilloscope  (Model  la-239C) 

The  popular  Lnvoio  Oscilloscope  LA-239C  has  had  a  new 
plus  feature  added:  The  ability  to  mount  the  Lavoie  Camera 
Adapter  quickly  and  without  modification.  The 
Camera  Adapter  may  !«>  n'adily  installed  by  removing  the 
bezel,  and  securing  tin*  Adapter  with  four  knurled  nuts 
supplied  on  the  panel.  Already  widely  u.s(>d  in  the 
development  of  radar  and  guided  missik's,  this  new  feature 
makes  the  L.'\-‘239C  Oscilloscope  a  more  valuable 
tool  than  ever. 


OSCILLOSCOPE  DATA 

Wider  Bandwidth:  ('  omiilex  w;ivcs  from  rvclos  to 
1.5  mcKacyoles.  Sine  ^^aves  from  S  <  vi  les  to  L'O  meijncvi  les. 
Extended  Sweep  Frequencies:  I.mear  from  10  rytles  to 
20  meKaryrles  inlernallv  svni  hrom/e<t  Trii'i'ereil  aweep.  from 
a  single  impulse  to  irrei'iilar  pulse  intervals  up  In  as  IiikIi  as 
ti  megacycles 

Square  Wave  Response:  Rise  tune  0  022  microseionds, 
only  .5';  (IrtMip  on  Mat  topped  pulses  as  long  as  MO.IKK) 
miiToseionds  duration 

Greater  Stability:  l■■,loctronil  ally  reguialeil  (Miwer  sutiplies 
throughout  to  maintain  accurai  v  anil  constant  operation  under 
varying  line  conditions  or  line  surges.  .Surges  on  the  line  from 
which  Morlel  I,A  2.'l;K''  is  being  powered  can  he  displayed 
without  distortion. 

Higher  Signal  Sensitivity:  Maximum  sensiiiviiv  without 
I’rohe  lO't  millivolts  With  I’rohi*  100  millivolts  i  Maximum 
signals.  12.5  V  I’eak  and  ITiO  V  I'eak  respei  lively  > 


NOTI:  Wln-n  ordering  the  1  A-2.'I;K'  Oscillosrofie 
primarilv  for  photogra|ihi<'  use.  a  I’  II  .Sireim  CRT 
is  recommendisl  S|M*<  ify  tvpe  of  phosphor  d**sired. 

•  Long  persistence  trace  (P-2  phosphor) 

•  medium  persistence  trace  (P-1  phosphor) 

•  blue  photographic  trace  (P-11  phosphor) 
available. 

CAMERA  ADAPTER  DATA:  Calihratisl  illiiminatiH) 
scale— 1  TiO.  I  2.5.  1  2.  1.  .5  s«s  s  at  f2  M 
.'12  pictures  per  roll  in  .5  i  cuts  eaih-a  saving  of 
50  cents  per  roll 


Sweep  Delay:  Anv  iHirtion  of  the  swiep  longer  than  a 
.5  microsei  Olid  sis  lion  mav  he  expanded  hy  10  1  for  detailed 
study  of  that  |K>rtion  of  the  signal 

Power  Source:  110  to  i:t0  V  AC  Irom  50  to  1  iKiO  cycles. 

20,5  Watts.  (  l■'used  at  1  ampi-res  > 

Dimensions:  In  Ren  h  Cahmets;  l'l>  .^  in  wiile.,  1.5' i  in  high. 
Ifi'i  in  deep.  In  Rack  .Mounting  (with  cahmet  removtsi  to  fit 
standard  relay  rackl:  I'tK  in  wide,  M  in  high. 


Timing  Markers:  Interval  Markers  of  0  2.  1.  5,  20.  100,  .500 
or  2  0(K>  microsei  onds  mav  he  superimiHised  on  the  Irate 
for  the  accurate  measurement  of  the  lime  hase 

Voltage  Calibration:  .Signal  Aipliluile  is  referemrsl  to  a 
1.000  cycle  .scjuare  wave  (generaWd  mtemallvi  the  am|ilitude 
of  which  IS  controlled  hv  a  step-and  slide*  attenuator  calihrated  in 
peak  volts.  (A  jack  is  provnleil  to  deliver  ,'10  V.  I’.ak  foru.se  in 
calibrating  other  instruments.! 


^^/ock 


MORGANVILLE,  NEW  JERSEY 

Desif/urrs  and  MininfacturcrH 
of  Ehctronic  Kquipmcnt 
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NtW  PRODUCTS 


tUCTkONIC  DOOR 
CONTROL  BOX 

[W' 


DESIGNING  ELECTRONIC  EQUIPMENT 
WITHOUT  RELAYS 

( )vi‘i Avliolmiiij;  eviilciup  i^  ;K'cimni!.iliiif>  to  tlie  elfcet  that 
r(Tays  mv  the  weak  link  in  lilettronic  hquipnient.  Tliey  are 
expensive,  iinitTialile,  nnproeniahle,  anti,  worst  of  all,  iuft/'iinisiil. 
In  slioit,  (  i.hionahle  tlesij>ns  no  longer  contain  relays.* 

It's  really  peifectly  simple.  Assuming  the  usual  block  tliagrain 
to  tont.iin  sensing,  amphlit ation,  anj  power  device,  it  shouldn’t 
be  liaid  to  get  the  povyet  from  amplification  in  a  form  to  run 
the  powei  device  thiectly  It's  easy  no  relays  needed. 

Of  course,  just  as  a  device  gets  into  pioduction  it  may 
develop  irritating  idiosv  nc  rat  ies  such  .is  non  o|ieration  or  some 
such  minor  delect.  It's  piob.ilily  only  a  case  of  the  niovitig 
coil  of  the  peilistron  being  melted  by  high-.Mu  splurges  from 
the  totemotor. 

it'll  take  a  Sigma  lelay  to  piDtect  the  thing  because  that's 
the  only  gadget  that  will  (it  into  the  unavailable  space  and 
respond  to  the  conspicuous  absence  of  signal  power.  Besides, 
you  can  console  youiself  with  the  fact  tltat  it’s  only  just 
barely  a  relay. 

*  )n  u'f  il'lv/  u  frof'eflrr  m.inuf4ti  turer  m’K*  mM'  omt  fn  bj? 

/ficb  mnbunfNm  «  by  he  JtJn  f  i^rcNriJ  K'l’  betttr  than 

fn'lrlUt\.  fli\  jMsuff  MUs  iljNNu.  '  Ji>  ydn  lenoM’  M*t  re  noO’ 


.sfrunietit  oiK'i  afes  mi  11T-\  bo-i  yi  If 

po'.vm-  .-iipplv , 


[*f*JA±P]4 

T  9  f 

I 

r  ^ » 

SIGNAL  GENERATOR 

has  single  dial  control 

I’OLARAD  ELKOTKONir.S  CoKl’.,  lUb 
Metropolitan  Ave.,  Hronklyn  11, 
X.  Y.  Model  MSG -4  mierowave  .sig- 
lutl  yrenerator  fe.-ituie.s;  aeenracy, 
simplicity  and  reliability.  It  covets 
file  frequency  range  from  7,f)00  to 
10,750  me.  In  addition  to  the  single 
timing  control  ;inil  l-percent  accii- 
rjicy,  other  tidviirittiges  include  tem- 
per.-ifiire  con  pen.sjition,  long-life 
etivity  (le.sigri)^  wide  range  of  modu¬ 
lation  frequency,  pulse,  f-m,  in- 
teriiiil  anil  extermd  modulation.  It  i.s 
const  meted  to  military  .'Standards  of 
sturdines.s  and  can  Im-  used  with 
complete  efliciency  under  the  most 
tidver.se  conditions  in  the  field  or  in 
the  laboratorv. 


INSTRI  MKXTS,  INC. 

•I-  fKARI  t'T..  SO.  BKAl.NTREE,  BOSTON  85,  .MASS. 


GLASS  TURRET  LATHE 

for  tube  manufacturing 

KaHLK  KNC.INKKRlNr,  Co.,  North 
Hergen,  X.  J.  A  glas.s  turret  lathe, 
model  2B2G,  i.s  designed  for  labora¬ 
tory  and  short-run  production  work 
in  the  field  of  elect ronic  tube  manu- 


Dccember,  1953  —  ELECTRONICS 


> 


NEW  PRODUCTS 


(continued) 


^a(•tul•iIlv^  It>-  advaiitajjcs  are  that 
sii(‘c«*ssive  steps  in  K'lass  umk,  the 
aililitidu  of  successive  {licvcs,  (jr  any 
cdnihinaf ion  of  jtieces  and  opera¬ 
tions,  may  ite  made  continuously 
without  permitting  the  work  to  cool 
lietween  steps,  and  without  the 
ni'cessity  of  re-chuckinvr.  The  latter 
feature  insup's  absolute  concen¬ 
tricity  about  the  same  axis.  Anneal¬ 
ing  Iteeumes  a  part  of  the  oi)eration 
without  loss  of  time.  The  entire 
turret  is  readily  moved  back  and 
forth  like  the  tool  post  of  a  machine 
lathe. 


PORTABLE  6  -Channel  Oscillograph 
Simplifies  on  the  Job  Tests 


TEST  BOARD 

gives  perfect  contact 

CRAYiin.L,  501  Hilljrrove  Ave.,  ].a- 
tlranee,  111.  The  new  No.  2-2  test 
board  is  desijrned  to  simplify  the 
testin^r  of  resi.stors,  cajiacitors,  ger- 
manium  diodes,  and  the  use  of  pen- 
eral  te.sf  leads.  It  is  available  with 
Ijanana  jilups  on  ^-in.  centers.  The 
body  is  moldi'd  of  a  peneral-purpose 
idienolic.  I'liips  and  clips  are  plated. 
The  same  sturdy,  hiphly  tensioned 
sprinp  clips  arc  u.sed  as  are  found  in 
the  company’s  test  clips.  A  |)erfect 
contact  is  available  at  all  times. 


Now  you  can  easily  make  imdt  i -channel  recon linps  of  r'b'ctrical  or  mechan- 
ic;d  phenomena  in  the  shop  or  in  the  held.  'This  new  Hrush  Oscillograph 
is  lightweight ,  self contained,  .mil  can  lx-  s<-t  up  n  adily. 

A  large  window  in  the  top  of  the  instrument  [wnnits  viewing  thi'  <hart 
as  six  channels  are  Ix-ing  •  orded.  ('ontrols  provide  chart  spis-ds  of  b, 
2.'),  and  12r)  mm.  [x-r  si'cond  't  he  ( ><<  illograph  includes  a  25-1001  length 
of  cable  and  a  junction  box  prtiMiimg  lor  all  nece.s.sary  ampliher  outlets. 

Additional  flexibility  i>  |iro\  ided  b\  a  remote  control  box  which  is  offered 
as  an  aci‘es.siiry.VVith  this,  the  operator  can  start  and  stop  the  chart  drive 
from  remote  locations.  A  foot  switch  can  lx-  connectiHl  to  the O.scillograpli 
or  to  the  renioti*  control  station  if  desired. 

Clet  all  tlu*  facts  on  this  new  Model  HI, -225  Oscillograph.  For  bulletin 
write  Hrush  Klectronics  ('omi»anv.  Dept.  K-12, 5105  Perkins  Avenue, 
Cleveland  14,  Ohio.  Hrush  repres<*ntat  ives  are  located  throughout  the  U.S. 
In  Canada:  A.  ('.  Wii  kman.  Limited, 'I’oronto. 


riKZ^iTKONU’S  Hru-li  ITfioirt'il  iKm  inforin- 
ativr  IM  pHK'*’  fTOElmr-'  fh#*  functions  an' 

a|»ph<  at  ion  s  of  trir  inatpnalH  Wnto  for 

copy  it  iH.iv  '•p.irk  n  protitn  t  iriipr'ivcir.onl  I'ic.i. 


DECIMAL  SCALER 

for  laboratory  use 

Hk.kki:i,ky  SciKMtFK',  Div.  of  Heck¬ 
man  Instruments,  Inc.,  2200  Wright 


BRUSH  i:ij:utrunk:s 


COM  BANY 


/.  I 

1  hr  i)/ 1  fh  ft/firnt 

it  t  II  \  ft  f-  fri  I  It  nil  i  ft  /«/;#/«> 
If  <jri  i  fif  •ttium  unit  i‘f 
1  frl  iti  f  •  r  ft,  Iiifirri  . 


t  (  I  t  rn  t'.  M  A  n  Ml  A  I 


M  r » (  p  t  c  o  ”  ^  N  f  (j  '  V I  N  r 

ULTPA-  »  'j  fPV  I  Mt 
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1«0()  FKAMI*  MOTOR  4 

Torque  4.5  in.  oz.  at  5800  RPM  I'M' 


Av**.,  liichniKtid,  (’alif.  Mixifl  2<)(ll 
(Iccinial  si'aI*T  is  a  vcrsatiU*  instru¬ 
ment  for  ait-nrate  iaWoratory  radio- 
a(  ti\ity  mcasiii-enu-nt.  An  idertronic 
srale  id'  IJitiO  is  employed  and  spe¬ 
cial  circuits  provide  for  a  lai>>-e 
niimljer  of  pres»‘l  counts  and  scaling 
factors  for  operating  c-xternal 
reydsters  or  other  devices.  A  driim- 
tcji"  clock  is  located  on  the  fi'ont 
panel  dii'cctly  heneath  the  mechan¬ 
ical  rc'iristc-r  to  simplify  readiiiK  and 
recording  information.  The  h-v 
S!i|H)ly  pro\  ides  excellent  reyidation 
for  i'i»»“ration  with  scintillation 
counters  as  well  as  (ieiyer  tube's. 


The  power  output  of  this 
precision  motor  is  excep¬ 
tionally  high  in  proportion 
to  its  light  weight  and 
small  size.  Originally 
developed  for  numerous 
aircraft  and  portable 
applications,  the  charac¬ 
teristics  of  its  performance- 
can  readily  be  modified 
for  a  variety  of  new  uses. 


UHF  CONVERTER 

peaked  for  single  channel 

Crkst  I.M’.okatokii-.s,  Rockaway 
Reach,  N.  Y..  has  introduced  a  mul¬ 
tichannel  converter  designed  for 
sinyle-chtinnel  ii.st*.  It  is  easily  tun¬ 
able  to  receive  any  channel  within 
a  2d-  liannel  range,  witliouf  instru¬ 
ments.  .-^ilver-plated  hiyh-(J  tuned 
circuits  provide  high  gain  and  sen¬ 
sitivity.  Fundament,'il  o.sciliator 
provides  suiierior  oscillator  stability 
and  reduces  susceiitihility  to  inter¬ 
ference.  The  unit  is  designed  for 
u.se  with  3t>0-ohm  uhf  antenna. 


$«rl«s  ar  skaEt  waaad  Camplataly  tacUsad 
Unidiractiaaal  ar  ravarsibla  Adaptabla  far  aay  aiaaaliBg 
Higli  startiag  tarqaa  Lomiaotad  Itald  palat 
law  startiag  tarraat  Staialass  tiaai  shaft 
law  Rf  iatarfaraaca  Twa  pracisiaa  boll  beariags 
Armotura  aad  fiald  wiadiags  Mica  iasalatad  cammatotor 
Voraish  iiapragaotad  aad  baked  Pararoaaat  aad  play  adjastmaat 


Wafts  Output,  Int. 
Watts  Output,  Con. 
Torque  at  8500  R''M 
Torque  at  5800  RPM 
Lock  Torque 
Volts  Input 
Volts  Input 
Shaft  Diameter 
Temperature  Rise 
Weight 


TINY  BASIC  UNIT 

for  portable  equipment 

Nl’fl.KAK  RKSKAKCII  AND  DEVELOP- 
MKNT,  I\r.,  (5125  Ktzel  Ave.,  St 
Toil  is  11,  ^lo.,  i>re.-;ents  thv*  Sr-53 


/Licotf  2Jnc.  1S01  W.  Congress  St., Chicago  1,  Illinois 

DYNAAAOTOKS'lNVIRTIflS'IieCTRONIC  CONTROLS*  AITIRNATORS-MOTORS 


Wont  more  information’  Use  povt  cord  on  lost  pogc 


December,  1953  —  ELECTRONICS 


) 


5 


AGING 


HUMIDITY 


Hf  AT 


WHITE 

Tor  wore  infcrmaliort  on 

>^e$e  Cl  art/  of  our  other  400 
types  that  are  otrailable . . . 


117  STANLEY  AVENUE,  YONKERS,  N.  Y. 
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rniniatiiif  l)asic  unit.  counter,  i 

vvhich  is  2  in.  in  (iiamcter  •  tJA  in.  ] 
loiiK.  is  lijrht  weiirht  for  portat)le 
t*()ni;)ment.  The  ^mailer  diameter  | 
offers  jrreater  »*ase  and  e;  onomy  in  : 
providing  lead  shielding,  plus  a 
more  convenient  size  for  hand-held  : 
probes.  It  also  features  a  threaded 
end  for  ranid  attachment  of  acces-  i 
series,  and  c<inst ruction  of  stronjr,  ! 
litrhtweitrht  aluminum  alloy.  The  j 
lihosphors  are  used  in  con.iunction  ! 
with  a  Ii('A  phototube,  which  | 

is  pressed  lirmlv,  with  .several  j 
pounds  pressure,  airainst  the  plexi-  ' 
ylass  crystal  mounting',  with  a  small 
amount  of  |)('-2n(t  silii-one  inserted 
iM-tween.  A  lirm,  excellent  o)itical 
contai  t  is  achieve  I  which  is  fully 
eipiisnhmt  to  a  tement*'d  joint. 
Alpha,  beta  and  tramma  phosphors 
up  to  in.  in  di.amett'r  ;ire  obtain- 
abit*  as  attachments. 


for  fight  spaces... 

THE  SUB  MINIATURE  SERIES 


REGISTER 

is  magnetic-shift  type 

K.vytiiko.n  .Mkc.  Co.,  1  IS  California 
."St..  .Newton  oS.  .Mass.  The  matt- 
netic-shift  reyister  illust rated,  cur¬ 
rent  l.v  beiny  used  in  a  Raytheon 
computer,  is  one  in  a  scrie.-  of  sm-h 
packayes  beii'y  offered.  It  features 
a  sinyle  m.aynetic  core  ami  sinyle 
diode  for  each  binary  diyit  of  in¬ 
formation.  increased  circuit  sta¬ 
bility,  better  one-to-zero  ratio  and 
prewired  mult  ijile-staye  connec- 
t  ions. 


SUBFRACTIONAL  MOTOR 

for  50-800  cycle  range 

■Air  .Maki.nk  .Moi<)K.s  Inc.. 
.Merrick  Rd..  Seafoial,  R.  1.,  N.  V. 
Type  .Al-IRF-l.')  subfract ional  h-p 


OVERLOADING 


SURPASSES 

MIL  R  93A  environmental 
tests  .  .  smallest  size 

diameter  .  .  .  Available 
from  1  10  watt  to  I  watt 

.  .  Available  with  stable 
low  temperature 

coefficient  wire.  _ 


PRECISION  WIRE  WOUND  RESISTORS 
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^jV  inchester 

• 

'Jjlectronics 


•*L«JLT** 

arfaiXrf  If  Mag. 
Kaa*  ari  W  fi 
rtfftrr  plug  f  fc#p> 


Mug 

QIE12P-LT 


Unt 


for  HIGH  CURRENT 
HIGH  ARC  RESISTANCE 
HIGH  DIELECTRIC 
RUGGEDNESS 
COMPACTNESS 
QUICK  DISCONNECT 


High  acceptance  is  also  a  feature  of  Winchester  Elec¬ 
tronics’  Connectors  resulting  from  the  exceptional  service 
they  give  in  critical  applications.  These  patented*  Con¬ 
nectors  have  the  following  SPECIAL  FEATURES: 


POIARIZINO:  llravy  Kuidr  pilot  and  so(k<-t  in¬ 
sure  seU-aliKnnif'nt  of  conlaiis  as  well  as  polari¬ 
zation. 

SIir-AllONINOi  Individually  floating  contacts 
assure  seU-alignment. 

OUlCK-DItCONNtCTINGi  individually  sprine 
loaded  contacts  enable  ease  of  separation.  Kortinic, 
which  results  in  damaKe.  is  eliminated  and  spe¬ 
cial  levers  are  not  required. 

rmCISION  MACHINED  CONTACTS:  I’ins  from 
brass  bar  (QQ-B611)  and  sockets  from  .spniu; 
temper  phosphor  bronze  bar  (QQB-T'lba).  They 


are  Bold  plated  over  silver  for  consi.slent  low 
contact  resist;mc'e,  reduction  of  corrosion  and  ease 
of  solderiiiB. 

MOLDED  MELAMINE  tODIES;  (MIL-P-14)  Min¬ 
eral-filled  and  funnus-proof.  Provide  merbanical 
stcenKlb  as  well  as  high  arc  and  dielectric 
resistance. 

MONORLOC*  CONSTRUCTION;  Eliminates  UnTTPC- 
•*>5ary  c  rfepage  paths,  moisfnre  and  dust  potkets, 
and  provides  stronger  molded  parts. 

HOODS,  CONNECTOR  CLAMPS  AND 
MOUNTING  BRACKETS  AVAILABLE. 


QRK  rpMarmn  m  •vailabiRxiOi  A 
lA  lA  lA  >4  aad  tOI  ooataotA. 
traWM  ITifw  14M4TE  'Tradi  Mark 

Wirt  ar  Wilt*  Rvr  SaUt  DkfntMMN 


aaMfcwRiiiny  wiunm  bouuvaio 
MNTA  MONICA.  CAURORMA 
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motfir,  mamifac-t iiroli  for  opi'ration 
fivt'r  the  50-t(i-.Si)(i  lyclt*  frt-(]uenty 
rariy'i*.  i.t  de.^iynpti  to  opi'rate  on  a 
ll.o-v  varialile-fn-qiiftHy  .s'liiply. 
Input  is  20  w  at  .'>0  cycles,  20  \v  at 
400  cycles  and  GO  \v  at  800  cycles. 
Rated  speeds  are  .‘i.OOfI  rjim  at  ."tO 
and  400  cycles,  2,8<)0  at  HOO  cycle.s. 
It  is  flesiyrn,.,!  f,))-  sinvrle-phase  op- 
enition  and  is  also  available  for  2 
and  .‘J-pliase  oj^ralion.  It  is  pro¬ 
tected  ayMinst  liiiniidity  and  fungus 
growth,  can  be  nioiintf'd  in  any  posi¬ 
tion,  and  meets  all  A.\  specifica¬ 
tions.  It  uses  a  single  winding  and 
is  provided  with  four  leads.  The 
motor  is  reversible  and  c;in  tie  su[i- 
pli 'd  with  or  witlioiit  fan  or  blower. 


WINCHESTER  PRODUCTS  AND  WINCHESTER  DESIGNS  ARE  AVAILABLE 
ONLY  FROM  WINCHESTER  ELECTRONICS,  INCORPORATED. 


IGNITRONS 

for  industrial  use 

.A.mi’Krkx  Ki.kctromc  Coup.,  220 
Diitfy  .Ave.,  Hicksviile.  Long  Isl.'uid, 
.N.  V..  has  added  live  ignitrons  to 
its  line  of  industrial  tubes.  'Pypos 
.A .  .A X-.*).’)r>2.  .A .X-b.’)."):?,  .AX- 
.b.'ir)!  and  .AX-.b.b.bb  are  electrically 
and  mechanically  identical  and  are 
interchangealilc  with  standard  types 
of  the  .same  designation.  Features 
include  an  improved,  long-life  ig¬ 
nitor  and  a  heavy,  detachable 
braided  coppi'r  anode  lead.  Types 
.AX-r).b.')l,AX-.”).b.b2  and  AX-.b.b.’)”)  are 
illust  rated. 


COAX  ASSEMBLY  KIT 

tor  prototype  construction 

.Mkkodot  Division.  Felts  Corp.. 
1 82li  , Fremont  .Ave.,  ."'outli  I’asa- 
diuia,  ('alit,,  has  introduced  a  kit 
for  micromiiiiatur--  conni'ctors  :ind 
(•allies.  The  kit  is  fully  cipiipiied  for 
prototype  construction  with  a  .self- 
I  assembly  hand  tool  especially  de- 
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'ivMifd  for  niak«'Up  of  typicji!  coax 
as.'ftiililifs  ftoiiloyiiivr  the  company's 
I  omit't  tor^,  caiilc  ami  a<lapti'r.s.  It  is 
cxpcctctl  to  hntiy  economics  in  time 
ami  money  for  laboratories,  r»*- 
search  ami  desir'ii  eny^ineers.  'I’he 
kit  is  a  st*lf-c(intainetl  unit  with  a 
i)low-up  illustrated  manual,  the  sjte- 
<  ial  hand  tool,  tfd  connectors  inchid- 
itiK  male  [ilii^rs,  female  p.-inel  recep¬ 
tacles,  panel  feed-throiiydis,  blind- 
hole  receptacles,  coiiplinyfs,  adapters 
to  HXC  tittinjrs.  and  bO  ft  of  .bO-ohm 
coax  cable. 


~i>  if- 


MINIATURE  RELAYS 

with  rotary  design 

.S.  II.  Coicn  Co,  Inc.,  North 
thiincy  71.  .Mass.,  has  introduced  a 
new  line  id'  miniature  and  subminia- 
lure  hermet  i<ally  sealed  relays  fea-  j 
turiii}/  dynamically  and  statically  i 
lialamed  mtary  desiyoi  for  luKh 
vibration,  uj)  to  li.OOb  cycle.s,  and 
luKh  shock  up  to  12b  y.  They  are 
available  in  two  sizes  and  various 
mount inys.  (ieneral  specifications  ! 
include  a  coil  resistance  from  G  to 
.■{0,000  ohm.s;  d-c  coil  voltage  from  | 
<;  to  100  v;  temperature  range  from  i 
Gb  C  to  200  C;  and  contact  rat-  j 
inys  UJ)  lo  b  amperes.  Overall  sizes 
are  Is'  in.  and  1  in.  high,  I  i  in.  | 
diameter.  I 


RECTIFIER  TUBE 

features  quick  starting  | 

Tayi.or  Tchks,  I.nc.,  2.212  VV.  Wa- 
bansia  Ave.,  Chicayo  47,  III.  Type 
G2H8  Xenon-filled  rectifier  tube  was 
designed  for  replacement  of  mer¬ 
cury  rectifier  tubes  where  quick  | 
starting  and  dependable  rectifica-  j 
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Wheiher 

fORTABhE 

or 

fc.u  K-.ff Of  vrfjff 
.If’  or  Of’,  mV  or  n-i. 


MILLIVAC 
MEASURES  WHERE 
LESS  SENSITIVE 
METERS  FAIL 


A  new  series  of  rack¬ 
mounted  models  (below) 
has  been  added  to  our 
well-known  line  of  sensi¬ 
tive  vacuum  tube  voltme¬ 
ters  and  ampere  meters. 
These  models  help  save 
table  or  shelf  space  and 
facilitate  grouping  in¬ 
struments  together  in 
elaborate  test  set-ups. 


SENSITIVE  DC-METERS: 

MV-17B,  0-1  mV  to  0-1,000  V  (rack-mounted  version  RM-17B) 
MV-llA,  0-250  uuA  to  0-10  A  (rack-mounted  version  RM-llA) 
MV-15B,  0-10  uV  to  0-1  V  (rack  mounted  version  RM-15B) 

SENSITIVE  AC-METERS: 

MV-12A,  0-3  mV  to  0-1,000  V,  20  cps  to  250  KC  (rack-model  RM-12A) 
MV-22A,  0  300  uV  to  0-1,000  V,  20  cps  to  6  MC  (rack-model  RM-22A) 
MV-18B,  0-10  mV  to  0-1,000  V,  1  MC  to  2,500  MC  (rack-model  RM- 
18B) 

SENSITIVE  SHUNT  BOXES: 

MV-171  (DC),  for  MV-17B,  0-250  uuA  to  0-10  A  (rack-model  RM-171) 
MV-121  (AC),  for  MV-12A,  0-3  uA  to  0-3  A,  20  cps  to  250  KC  (RM-121) 

MILLIVAC  INSTRUMENT  CORPORATION 

444  Second  Street,  P.O.  Box  997  Schenectady,  New  York 

r/Mf  P « 0 G S S f  S  — S O  DO  Wf 
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Technology  Instrument  Corp.  Presents  a 
Compactiy-Buih  Wide-Bond  Decade  Amplifier 

Featured  by  its  wide  band  response,  high  input  impedance,  low  output 
impedance,  and  compact  dimensions,  TIC  s  Type  500-A  wide  band  decade 
amplifier  is  excellent  as  a  general  purpose  laboratory  instrument.  Here  is  an 
instrument  for  special  applications  requiring  a  zero  phase  shift  and  high 
stability  of  gain.  TIC  increases  the  general  utility  of  this  amplifier  by  includ¬ 
ing  a  self-contained  power  supply  and  cabinet  or  rack  mounting. 


SPECIFICATIONS: 

Amplincotion  :  10,  100  and  1000  times,  selected  by  3-position  rotary  switch, 
frequency  Response:  Flat  to  .5  db  from  5  cycles  to  2  mc  on  gam  of  10;  Flat  to 
.5  db  from  5  cycles  to  1.5  mc  on  gain  of  100  ;  Flat  to  -  .8  db  from 
S  cycles  to  I  mc  on  gain  of  1000. 


TWIN  TV  COUPLER 

is  a  printcd-circuit  unit 

Javkx.  i‘.  < ).  Fxix  r>4<),  llfiilands. 
('alif.,  ha.';  auMuiiiu-i'd  a  iirinlod  eir- 
oait  tv  voiiiilvr  for  two-set  installa¬ 
tion.  The  new  eireiiit  feeds  two  tv 
receivers  on  the  sij/nal  received 
from  one  antenna,  and  has  been  de- 
sijrned  to  eliminate  attenuation  and 
provide  a  maximum  service  distance 
up  to  G.l  mi.  .Materials  of  con.st ruc¬ 
tion  are  polystyrene  and  TGTo 
Insurok.  This  new  plate  is  capable 
of  Hush  mounting  anywhere  with¬ 
out  hreakitiK  a  wall  and  without  the 
use  of  u  wall  box.  and  c;in  In*  used 
with  all  .lavi'x  pliiys. 


Amptiflcotien  Accuracy;  ±  2%  of  nominal  —  dependent  on  precision  resistors  only; 
Unaffected  by  normal  tube  characteristics  or  line  variations. 

Phase  Shift  on  All  Ranges:  0  to  J-  2°  from  20  cycles  through  100  kc 

Gain  Stability  on  All  Ranges:  Constant  with  line  voltages  of  105  to  124  volts. 

Noise  and  Hum;  60  db  below  maximum  output  voltage  with  input  shorted. 

Input  Impedance:  Approximately  160  megohms  shunted  by  1  fjftf. 

Output  impedonce:  Approximately  200  ohms. 

Output  Voltage  on  All  Ranges  20  volts  maximum  output  across  a  load  of  20  k^or 
greater. 

Power  Supply:  105-125  volts,  50-60  cycles  self-contained  power  supply  requiring 
approx.  30  watts.  (230  volt,  50-60  cycles  models  available). 

Mounting  Dimensions:  Single,  in  cabinet:  13'/4"  wide  X  5”  high  X  9^8*  deep.  (11*4* 
*  panel)  Single,  for  rack:  19"  wide  x  3f^”  high  x  S'/i”  d''ep. 

The  low  distortion  is  a  feature  much  desired  in  amplifiers  of  this  type. 
Further  information  and  details  gladly  sent  upon  request. 

Engineering  Representatives 

Chicago.  III.  —  UPlown  8  1141  Hollywood.  Cal.  —  Hollywood  9  630S 

Waltham,  Mass.  —  WAllham  54900  Dallas,  Texas  —  Dixon  9918 

Rochester,  N.  Y.  —  MOnroe  3143  Roseland,  New  Jersey  —  Caldwell  6  4545 

Dayton,  Ohio  —  Michigan  8721  Wyncote,  Pa.  —  Livingston  8  5460 

Arnprior,  Ont.,  Can.  —  Arnprior  400  Silver  Spring,  Md.  —  Juniper  5-7550 


TWIN  POWER  TRIODE 

for  voltage  regulation 

('H.XTIIAM  F.I.KCTKONU'.^  CoKl’.,  I.i\- 
ingston,  .\.  .1.,  ha.s  announced 

tlic  tyjie  G:’.;]G  liij.di  jitTW.-incc.  liigh 
jilitte  dissijtatitin  twin  jtowvr  trimif 
ftii'  voltayv  reguliit  idii.  l'.-<t*d  a.s  a 
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j  j'  tiny  duo.. 

-1 

Similar  in  appearance  - 
different  in  application! 


RVP7/8  Precision 
Potentiometer 
for  Computation 


KV7/8  Trimmer 
Potentiometer 
for  Adjustment 
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series  tube,  it  will  puss  a  mininiiim 
of  150  ma  jter  seitioii  at  10  v  il-C 
plate  voltaj-M*,  ami  th(*  same  eiineiit 
at  2O0  V  usiiijr  a  ^M  iil  liias  of  00  v. 
The  tube  features  a  bard-vrlass  en¬ 
velope  ami  a  8-pin  butt  stern.  Height 
is  4.75  in.  maxiniuni  ami  l)ull)  diam¬ 
eter  is  2.07  in.  maximum.  Filament 
voltavfe  is  0..”>  v.  5  amperes  ma.\i- 
mum.  Maximum  bulb  temperature 
is  250  Foiled  \eiitilatii>u  is  md 
iieeessary  at  ambient  room  tempera¬ 
ture.  Mu  is  2.7;  t ranseomiuetanee, 
11,000  'i.nibos ;  and  plate  resistance, 
25(1  ohms.  Fife  is  t, otto  hours  mini¬ 
mum. 


tiC'c  tiny  duo  —  for  your  noodt  in  divorsiflod  applications  of 
miniature  potentiometers. 

Typ.  RVP7/S  previ<i.(  accurociat  Qpprooching  Ihoi.  of  lorg.r 
pol.nliomot.rs  commonly  U(od  in  computing  and  control  Inttrumontotion. 
TYPE  RV7/S  providot  roliobility,  ctobility  and  potitivo 
lotting  for  calibration  and  trimming  adjuilmontt. 

TIC  characteristic  quality  is  embodied  in  both  miniature 
potentiometers, 

Rugg.d  Aluminum  Sato  Wido  R.iiitanco  Rango 

Corrosion  R.iislant  finish  High  R.solution 

Pat.ntcd  Ganging  Method  Low  Noise 

Specifications  common  to  both  RVP7/8  and  RV7/8: 

Resisfonco  Rang.:  100  ohms  —  40,000  ohms 
Resistance  Tolerance:  rt:  5  %  Standard 
Power  Rating;  7  watts  at  25*  C 
Ambient  Temperature  Range:  ~S5*C  to  1  80*0. 

Temperature  Ceofflciant  of  Rosistonco  IViro:  .00002  per  degree  C. 

Resolution:  Optimum  for  each  resistance  value 

RVP7/8  Specific  data: 

linearity:  i  7%  of  total  rosistonco  standard  less  than  1  %  of  total 
resistance  on  special  ordors. 

Electrical  Rotation:  320*  —5%  Standard 
Rotational  life:  1,000,000  compl.te  cycles  at  60  rpm 
Mounting:  Precision  servo-typo. 

RV7/8  Specific  data: 

iV7/8  Mounting:  Ttiroodod  buihing  with  locking  dovlco  for  mointoining 
prociio  sotting  undor  oxtromo  onvironmontol  conditions. 

Writ0  for  now  ltV7/$  Suffot/n  12*3. 

ENGINEERING  REPRESENTATIVES 

Chkago,  III.  — -  UPtewn  8-1141  Arnprier,  Ont.,  Can.  —  Arnprior  400 

Rociwtfor.  N.  Y.  —  Monroo  3143  Ntw  York.  N.  Y.  —  MUrroy  Hill  8-58S8 

Canoon.  Conn.  —  TAylor  4«73I5  Combrldfo.  Mom.  Eliot  4«17S1 

Doyton.  Ohio  —  Michioon  8731  Hollywood.  Cot.  HOHywood  9-4305 

Soltimoro.  Md.  — ^  Ploio  7494  0ollo»,  Toao*  —  Olaon  991 8 

'  Rinohomton,  N.  Y.  —  8in9honifoA  3-1511 


SOLDERING  GUN 

is  instant-heating  type 

I'll II. 1. IPS  Mkc.  C'u.,  Fnc:.,  281ti  .\lii- 
licb  Avi‘.  Suulli,  .Miumuipuli.s  8, 
.\Iimi.  lif.-iiKii  of  tbf  now  modul  25(i 
W'r.su-'l’ool  instant  beat  soliiimiuK 
Kun  prt'Viiiil.s  tips  from  frot-ziiiK  in 
the  barrel.  Other  feature.^  include  :i 
reinforceil  iilastic  housiiitf  id' 
imiiact  streiiKlh;  a  oue-{)ieee  phe- 
noli(“  molded  tri^Ker  pivot  arm 
assi'mbly;  a  liarrel  assernldy  that 
ran  he  removed  without  disa.s.seni- 
hlinp^  the  housintr;  a  fast-heatinp', 
lotiK-life  carbon  element  and  favor- 
iihle  fuse-eap  location.  The  unit  is 
rated  at  250  w,  1 15  v  a-c  ( :ilso  avail¬ 
able  for  2(t<(-v  a-c  operation)  and 
will  re;ieh  .solderinp  temperatures 
in  less  than  1  .seconds. 


UNIVERSAL  CLAMP 

for  microphone  positioning 

.\Ti.As  Sound  Coki*..  1451  :v.Mh  St.. 
Brooklyn  18,  N.  Y.,  has  released  its 
model  SK-1  Sky  Hook  universal 
clamp  desijrned  to  solve  many  ditli- 
cult  problems  of  microi»hone  posi- 
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tionin}?.  Thf  SK-1  seciiroly  fastens 
to  almost  every  type  of  surfai-e 
led^Ee,  round  pipe  or  irrcKiilarly 
shaped  staneliion.  A  microphone 
can  he  attaclied  directly  to  the  i:  in. 
tube  supplied  with  the  clamp-offer¬ 
ing  a  versatile  mE>ans  of  positioninj? 
an  additional  microphone  on  a  floor 
sfand.  The  chrome  tube  is  3  in. 
lo!ly^ 


BRADLEY 


HAS  A  RIGID  PLASTIC  BOX 
FOR  YOU  .  . 


Series  300 

8'/."  X  4/,"  X 

(assorted  comp  irtir.er.ts) 


INTEGRATED  UNIT 

molds  pot  shaft  &  coupling 

.lAMKs  .Mii.i.KN  Mkg.  Co.,  Inc.,  150 
Kxchanffu  St.,  .Malden,  Mas.s.,  has 
(omhined  two  of  its  desiKned-for- 
applicaiion  products  into  a  now  sin- 
■rle  inte>rrated  unit — the  combina¬ 
tion  insulated  potentiometer  exten¬ 
sion  mounting  plus  shaft  lock.  This 
combinati'  i  design  eliminates  the 
necessity  for  special  shaft  lengths 
for  different  panel  thicknesses  as  in 
the  past  as  the  new  unit  automa¬ 
tically  provides  for  the  proper  .shaft 
length  independent  of  variations  in 
panel  thickness.  The  extension 
shaft  and  insulated  couplings  are 
molded  as  a  single  unit  tc  provide 
accuracy  of  alignment  and  ease  of 
insf.-illaf  ion. 


SHF  TEST  OSCILLATOR 

weighs  less  than  12  lb 

Sk.apo.ari)  Ei.kctric  Co.,  117  Canal 
.St.,  .New  York  13,  .N.  Y.  Model  1180 
test  oscillator  combines  broadband 
freriuency  range  with  portability 
and  compactness,  and  delivers  a 
minimum  of  200  av  into  50  ohms 
over  the  freiiuency  range  of  3  to  11 
kilfmiegaoycles,  pul.sed  at  800  pps. 
The  cavity  is  excited  by  a  spark 
generator  that  is  energized  by  self- 
contained  batteries.  A  waveguide- 
beyond-cutofT  attenuator  provides 


2/,''^x  1-7/8"  X  \%" 

Many  aggrestlva  merchandi^pri  of  InduttrUI 
component*  are  using  our  pulyttyreno  boxet  to 
Improva  tholr  packaging  .  .  .  eraato  tales  appeal 


Write  for  Illustrated  eataW-rf. 
dliuenM<»n.>i.  i-ti-.  .  <ti  vl^it  dur  » 


Available  from  Stock  molds  •  • 
'World'*  largest  a*so>tment  of  plaxtic  boxei 


Want  more  informotion?  Use  post  card  on  last  poge. 


320 


December,  1953  —  ELECTRONICS 


QUALITY  PRODUCTS 

...for  top  performance! 


NtW  PRODUCTS 


(continued) 


SELECTOR  SWITCHES 

available  in  1  to  6  gangs 

ll-F  Ki-WTUONUS,  Inc.,  201  N.  K. 
td.-l  .Miami,  Fla.,  is  luodutiiitf 
a  liiu!  of  prtrisioii,  l(t\v-lu.s.s,  18-j*osi- 
tioii  Hrouii-llill  icramic  wafer-type 
selfcloi'  swiu  hes  for  use  where  con- 
.staiil  .stability  iu  condiirtivity  is  so 
iiece.ssary  ami  where  resi.starijCe, 
imlui'taiu’e  ami  capai'ilam’e  niustjbe 
kt  pt  to  a  minimum.  They  hav^  a 
voltage  break(l<»wu  of  1,1)110  v  a-c 
I  peak  at  bO  rycles)  ;  and  a  eurreut- 
(  arryiiiK  cajta'  ity  of  20  amperes  at 
bo  cycles,  noiiimlui  tive  load.  Avail¬ 
able  ill  1  to  b  Kanff.s,  the  switch 
features  a  new  20-deg  positive 
detent  mechanism  with  adjustable 

.Sti>p.s. 


Preformed  Contact  Finger  Stock 

is  an  ideal  electrical  weather 
strippinj;  around  doors  of  equip¬ 
ment  cabinets  as  well  as  heinp 
excellent  for  use  with  \'HF  and 
I 'ill-  circuitry.  Silver  plated,  it 
comes  in  three  widths — 
and  1  inches. 

Variable  vacuum  capacitors  come 
in  three  models,  are  lightweight, 
compact,  eliminate  the  effects  of 
dust  and  atmospheric  conditions 
and  have  low  inductance.  Also 
available  are  eight  types  of  fixed 
\  acuum  capacitors. 

Air-system  sockets,  designed  for 
I',  imac  tube  types  4 -400  A, 
4-lOOOA,  4X15()A,  and  4X150D, 
simplify  cooling  and  assure  ade¬ 
quate  air-flow  to  various  seals. 
The  4-400A  socket  can  also  be 
used  with  the  4- 1 25 A  and  4-250A 


radial-beam  power  tetrodes  if 
desired. 

HR  heat  dissipating  connectors 

provide  efficient  heat  transfer 
from  the  tube  element  and  glass 
seal  to  the  air  while  making  elec¬ 
trical  connections  to  plate  and 
grid  terminals.  Precision  ma¬ 
chined  from  dural  rod,  HR  con¬ 
nectors  come  in  ten  sizes  to  fit 
most  of  Fimac’s  internal  anode 
tubes. 

High  Vacuum  Rectifiers  come  in 
eight  models,  are  instant  heating, 
have  radiation-cooled  pyrovac* 
plates  and  can  be  operated  in  a 
variety  of  rectifying  and  voltage 
multiplying  circuits.  Also  avail¬ 
able  are  four  types  of  mercury- 
vapor  rectifiers. 

•An  Eimac  trade  name. 


SOLDERING  IRON 

is  improved  pencil  type 

ilKWCoN  Ki  f<  rKK  Co..  1.20  W.  Clay 
lio.>i  llt‘  Park.  .N.  J.,  announces 
a  lieu  sdlileVing  iron  rombining  all 


•  For  furttiar  informatioii  writa  our  Application  Cmlnoorinc  dopartmont 


MTEt.McCULtOMmyjiS 


Want  more  Informotion’  Utc  pott  cord  on  loll  paga 
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the  a(l\ antii}/*-s  of  a  pencil  iron  and 
ati  industrial  type.  Tip  and  element 
are  separate  part.s  and  l«ilh  are  ro- 
placeable  independentl.\ .  'I'lie  cool 
haiulle  of  the  2-oz  iron  is  held  like  a 
I)encil  only  in.  from  the  solder 
joint.  It  i.s  available  in  25  w  with  a 
i-in.  tip  or  30  w  with  a  i'.;-in.  lip. 
Element,  tip  and  hoasinj^  are  made 
of  special  alloy.s  which  increase 
.sold  rinjr  efficiency.  The  irons  op¬ 
erate  identically  on  d-c  or  a-c  any 
cycle. 


THE  PROBLEM 


In  the  sensitive  recording  pyrometer  shown  below  an  electric  motor  is 
used  to  drive  an  operating  mechanism.  Since  any  vibration  caused  by 
misalignment  of  the  connected  spindles  would  affect  the  accuracy  of 
the  instrument,  the  problem  was  to  develop  a  coupling  which  would 
automatically  compensate  for  misalignment.  In  s»)lving  the  problem, 
the  designer  chose 


VARIABLE  ATTENUATOR 

has  revolutionary  design 

llYCOP.  (io.,  Inc.,  11423  Vanowen 
St.,  North  Hollywood,  Calif.,  has 
announced  the  development  and 
production  of  a  completely  new  and 
revolutionary  variable  attenuator. 
The  resistive  elements  are  accurate, 
noninductive,  wirewound  and  her¬ 
metically  .sealed  in  a  special  tough 
plastic  compound,  proof  against 
shock,  moisture  and  temperature. 
It  withstands  ambient  tempera¬ 
tures  of  from  40  C  to  +100  C, 
and  05-percent  humidity.  It  al.so 
feature.^  gnater  power  di.-^sipation. 
St(K'k  typt's  are  a'ailable  with 
ladder,  1",  II,  L  and  potentiometer 
configurations  up  to  32  steps,  bul¬ 
let  in  A-2  is  available  on  reipiest. 


THE  LOW-COST  SOLUTION 


AN  S.S. WHITE  POWER  DRIVE  TLEXIRLE  SHAFT 


The  short  coupling  shaft  that  was 
used  pro^ided  a  positive,  vibra¬ 
tionless  linkage  which  eliminated 
the  need  for  aligning  the  connected 
spindles.  This  not  only  assured 
better  operation,  hut  it  also  simpli¬ 
fied  assembly  and  reduced  pro¬ 
duction  time  and  costs.  It  will 
pay  you  to  consider  S.S. White  flex¬ 
ible  shafts  whenever  you  have  to 
transmit  rotary  (>ower  between  two 
points.  They’re  economical  and 
dependable  and  often  make  pos¬ 
sible  substantial  .savings  in  manu¬ 
facturing  and  assi.nbly  costs. 


S.S.WHITt  niXIBlt  JHAfT 


OPfEAriNG 

MECHANISM 


Get  Your  Copy  of  the  Flexible  Shaft  Handbook 

!t  contains  256  pages  of  facts  on  flexible  shaft  selec¬ 
tion  and  application.  Copy  sent  free  if  you  ask  for 
it  on  your  business  letterhead. 


INDUSTRIAL  DIVISION 

Dept. E,  10  East  40th  St. 
IWpJ  new  YORK  16,  N.Y. 


SLIP  RING  ASSEMBLY 

for  gyro  test  application 

Electro  Tec  Corf.,  South  Hacken¬ 
sack,  N.  J.  The  25-circuit  slip-ring 


DENTAL  MFC.  CO 


Western  District  Office  •  Times  Building,  long  Beach,  California 
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;i"-.  rti!ilv  illiHf ratiii  was  hiiilt  for 
>  I  i>M  t.|,c  !(■-!  <  c|  lipmt  iit.  'rill-  as- 
'•■imMv  <  a  liimi  iisiniially 

-taiih'  (ilasti.-  iiciii>  ami  twn  onil 

|iir(cs  uiiii  liiyli  iiniiaii  >i  h  to 
farililati'  a."oaii>|\  ciii  to  a  sliaft. 
I'ho  unit.  Ill  l■oIr.^)iuat ion  with  iirop- 
i  rl\'  (Ifsipiifd  l>r  !sl;cs.  proNiiifs  an 
'■-s,"iit iall\  tioi'-i'-l'rao  »  ii-cuit.  I’owor 
I'lr/iiits  I'aii  also  ho  carriod  hy  tlio 
'amo  asscmh!\.  This  is  dono  hy  in- 
■  I'casiny  ritiy  width  to  allow  for 
laifor  hi'iishos  to  lai  ry  motor  drivo 
ami  hoator  >  iin  oiits  tliat  ma,\  ho  ro- 
iiuirod,  as  ovidoii  od  hy  tMo  tliroo 
wide  i*nd  riiiys  Shioldin/  is  pro- 
\  idod  hoiwooii  cin-tiiis.  (hio-pioce 
coimt tin  t imi  luovidos  o\ocllotit  roii- 
ooiit rii  ity.  hnish  ahonnioMt  and  as- 
'omhlv  loatiiros. 


Et’s  worth  checking  into  this 
new  precision  production  method 


TINY  DELAY  RELAYS 

are  hermetically  sealed 


Ami'KIUIK  (’().,  Inc.,  ahl  Broadway, 
Now  York  12,  .N.  Y.,  ha.s  availablo 
dolay  rolays  in  t)io  'rti-A  hiilb-ha.so 
b-pin  miniaturo  typo.  Those  tiilxis 
oaii  bo  supplied  for  all  standard 
boater  voltaKos,  such  a.s  6.3,  26  and 
111  V.  Delays  are  availablo  from 
2  to  '.((t  seconds.  The  hoator  ton- 
siinios  approximately  2  w.  Contact 
ratinp  is  I  l.'i  v,  2  amperes  a-c  non- 
iiiducti\o.  Ambient  comi>onsated 
temperatures  are  from  aO  to  •  70 
C.  Hermetically  sealed,  tin*  rolay.s 
are  not  atfoited  hy  climatic  condi¬ 
tions,  and  thi  ir  rip'^yed  const ruc- 
M'on  onahlos  them  to  withstand 
\ ihrat  ion. 


Harnessing;  the  kinetic  energy  of  a  tiny  stream  of  gas-pro- 
f'elled  abrasives,  the  S..S.\X'hiie  "Airbrasive”  ftnii  provides 
a  unique  production  method  that  has  been  used  with  un¬ 
paralleled  success  for  the  controlled  removal  of  de(H>sitecl 
surface  coatings  The  ".Airbrasive"  method  is  fast  and  ac¬ 
curate  and  readily  adaptable  to  mass  ptoduction  methods. 
It  offers  unusual  savings  in  both  time  and  costs  in  the 
prodcution  of  printed  circuits  and  lilm-tvpe  resistors. 

A  l)pical  application  is  illustrated.  In  this  case,  the  "Air- 
hrasive"  I 'nit  is  being  used  to  cut  a  helical  groove  on  fl 
de|>osiled  carivon  resistor  Hie  resistor  is  rotated  on  a  lathe 
and,  with  the  "Airbrasive"  nozzle  set  at  a  distance  of  .OMi'.' 
from  the  surface  of  the  resistor,  the  abrasive  stream  is 
directed  at  the  work.  'I  he  result  is  a  spiral  groove 
wide  along  the  length  of  the  resistor  bodv.'I  he  entire  opera¬ 
tion  is  completely  automatic  and  the  aicuracv  of  the  cut  is 
unaffecte  I  by  surface  irregularities  in  the  resistor. 

The  "Airbrasive"  I 'nit  tan  be  usecl  to  equal  advantage  to 
"trim"  resistance  elements  of  punted  circuits  to  desired 
values.  A  simple  change  in  the  work  set-up  is  all  that's 
necessary. 

VI'hy  not  investigate  this  outstanding  new  precision  pro¬ 
duction  method.'  Our  engineers  will  gladly  make  tests  on 
samples  submitted  by  you,  or  will  arrange  a  demonstration 
for  you  at  our  New  A'ork  or  California  office. 


Write  for  BULLETIN  5307 


It  contains  complete  information  on 
the  "Airbrasive”  L,'nit  as  well  as 
details  on  its  application  and  use. 


UHF  WAVEMETER 

covers  400  to  1,000  me 


INDUSTRIAL  DIVISION 

Dept.EB  10  East  40lh  St. 
-  new  YORK  16,  N.  Y, 


DENTAL  MFC.  CO 


I.INTAl:  Ih^ril'.MKNT  L.AHORATORIKS 
Inc.,  Blight  water  I’lace,  Massa- 
peipia,  .N.  Y.  .Model  I'-S  nhf  wave- 
meter  i.s  a  iit'w  tyjie  specifically 
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PROVEN  DEPENDABLE  QUALITY 


00mn0pn0»tiis 


VERSATILE 

SHAFT 

COUPLINGS 


National  makes  a 
complete  line  of  insulated 
and  non-insulated,  flexible 
and  rigid  shaft  couplings 
designed  for  a  wide  variety 
of  practical  applications. 

Free  from  backlash, 
mechanically  strong,  and 
exceptionally  smooth  in 
operation,  they  fit  all  standard 
shaft  diameters.  Write 
for  drawings  and 
specifications. 


VELVET 

VERNIER 

MECHANISMS 

National’s  famous 
line  of  velvet  vernier 
mechanisms  hos  been 
accepted  by  well-known 
commercial  users  as  well  as 
individual  builders. 
Having  a  standard  5  to  1 
ratio,  they  are  available 
with  either  ^6"  or  V*' 
shafts.  Types  are  also  available 
with  insulated  or  non- 
insulated  output  hubs  fo" 
connecting  to  V*"  output  shafts. 
Write  for  drawings  and 
specifications. 


Writv  tor  tlratringH 


NEW  PRODUCTS  ^continued) 

lir.-iivnifll  fill'  lllC  ullf-lv  llilMli.  CoM'l- 
;i  |•;l^■.’•|‘  rimii  UMi  In  l.iiiid  me,  it 
|)ri)\ iili'.^  a  coilsli jfialilr  lac  ilali  ill 
fr.  •1111  in-\  t l  inn  i  i'i>rii  thr  innni- 
nal  17n  to  .Stiu-ini-  iiaihi  allm  ati  il  t'ni 
I  hi  -  M-rvirc.  ( 'nijulinj.'-  lo  tlic  wa'.  i- 
nii'ti'i'  tiininr  l■i(■nH■n1  is  I'acilitatfi! 
li\  tin-  ii'f  of  an  ^■xll■|•nal  l■^tulllin,l.' 
loiip  SI.  (Irsij.rijcd  ti,  |,(■|•nlit  t  .is;. 
a(<>'~>  In  ill,.  |>M|-iinn  I'!'  till'  ciri-ui’ 
innii'i  f.xaniinat ion.  'l  lif  alisorjitioii 
liri'iiit  ii'fii  coiisi.'t^  o|  a  hii/li-(^ 
|•••-.onallt  ia\it.\  that  is  tninil  hy 
Incan-,  ol'  a  |ic  spl.l  statoi 

ca|ia'  ilor,  |iro\  i.lni.!.'  a  >liai'|'  iiiilira- 
t  ion  ot'  |■.•>onan^'c,  .'^liiiiii)."’  l  oiitacis 
arc  avoiiicil,  rcsiltinjj  in  a  anil 
which  remains  nnatl'ciicii  li>  iiioi-- 
! lire,  oxidat ion  or  wear. 


TINY  RECTIFIERS 

for  military  applications 

lal.lClUiiNtr  I  >i:\  H  I  ,s.  l.NC..  idti  Idlii 
."^t.,  lirooklyti  l.'i.  .N’.  N  .,  iia.--  dc- 
\cloiicd  the  .Mini'cl  line  of  snh- 
ininiatiirc  .'clcniiiin  rc.iiiicrs.  It 
I'onsisi.^  of  tiny  >clcniiitn  rectiliers 
ill  ratinj.rs  up  to  20  ina  d-i  oiilpiit 
aiul  2.'>.00ii  \  a-c  input  pi-r  .sitiydc 
stack  and  tcatiirc-  a  \arict>  of  con- 
.stnictions  lor  iniiitar>  and  commer¬ 
cial  ai'liiical  ions.  .Special  construc- 
tioii.s  allow  tor  hermetic  se.diip.''  and 
t'nip.ois  iii-ootiiij.n  'I'he  rectiticr'  are 
coii.st  riu  ted  of  matched  ,i-in.  diam¬ 
eter  routiii  selenium  rectitier  cells 
eiicasc'd  ill  Hakelite,  Rlas.s  or  riietal 
housing.  There  i.s  very  little  vari¬ 
ance  in  charticterislics  within  the 
individual  unit  and  from  unit  to 
unit.  Thi.s  iiniform  distribution  of 
internal  losses  makc-s  for  extremely 
lony'  life. 


PREAMPLIFIER 

has  high  output  range 

li\m.\rii)\  CoiMKit  l,\i?i)ic\Toi:ii:s. 
Inc.,  5122  W.  <lro\f  St.,  .'^kokie.  111.. 
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NfW  PRODUCTS  (Cuntinucd) 

hit-  a\ iiilalilf  th*-  <  lak  liiilu'u  AH.’ 
prcanililifiiT  (lUN'I,  Spiis.  (i-i:iil2 
ami  1  1 .  lh<'  lalf.-^t  iiiniliCii  al  iuii 

ni  till-  la-ll-.Iiiiilan  AlA  pprampli- 
I'li  r.  Till-  unit  iui'  iiu  I’l  a.'i-il  mitpiit 
.<ivrnal  la-ivi-  ami  iiiiuit  l  in  uifry  ar- 
raiiuiil  I'lir  multi|iiitr  phi'tiitnia-s 
ii'i  ij-r  a  !ii-L'a’i\i-  piiui-r  supply.  Tln- 
ii-v  iiiupliuyr  lapiiciliir  is  rt-taiiu-d 
t'lir  iiilii-r  piissilili-  moiiititations. 
T  WTl  siirilal  (■^)'l|n■,•lll^.s  pl'o\  i(|l-(|  ; 

all  AuiplirUnl  Ilf  till-  typi-  flN 

'••ri«'>.  ami  an  li'C  JT.ti'iii  il'H 
'.'Ml  I’l,  a  liii-h-Millaj-rr  ll.N'C  typi-. 
lli'taili-d  Ii-rhuiral  spci  iti'  at imis  ami 
pi  ici-  inliu  tnat  i--n  an-  a\ailal>lt-. 


YOUR 


J)/l0d(4£t 


'sjSiSs. 


H-V  POWER  SUPPLIES 

in  ranges  up  to  25,000  v 

Ti;l  I  l.'K  .Ml- Ssl  KKM  1  NT.S  <‘o.,  IM 
Kiu).r>  1 1  iu  iiw  av ,  I!n-nM\n  'JM.  N.  ^ 
Iia>  aiiu-iumi-il  a  mw  lim-  nl'  h-\ 
piiwt-r  supiilii-.s,  Stamlaiil  iiistiii- 
im-nts  fiimi-  in  r;tnp(-s  up  ti<  Ma.'HMi 
aiiil  I'l-atiin-  \v<-ll-tilt(-n-il  d-i  nut- 
put,  a-  \mII  a-'  a  idmii-t*  ol'  Ituili-iii 
din-it-n-adiuc'  kiln\  nlttm-tt-rs  nn 
any  unit.  Tin-  pnwt-r  supplii-s  an- 
alsn  asailaiili  w  itii  din-i  t-n-adiiij.r 
<urn-nt  imti  i.'  fni-  li-akavri-  im-as- 
un-nii-iits.  Spi-rial  ciitniit  circuits 
pinti-ct  till-  niitirs  nil  accidental 
■'linrts.  They  an-  )iei  t'ect  tor  lua-ak- 
dnw  n  ami  li  akae*  ii  -ts  as  well  as 
iTi-iieral  pnu  er-sujiply  iisi-.s.  Itntli 
n-iMiIated  ami  iiiiri  ).'’illat<-d  l>  (ie.sare 
Un'.v  asailalile. 


TINY  AMPLIFIER 

with  etched-circuit  wiring 

Kndkvco  (OKI*..  (IS'.l  Smith  Kail- 
Oaks  Avi-  .  I’a'adella  J.  t'alil'.  .Model 
20(17  aniplifier  is  a  niyr’-ed  unit 
nsinf"  suhininiiit III  i/ed  components 
and  etched-circuit  wiriiur.  It  pro- 
sides  an  inp.it  impedance  of  over 
15'1  mevoihms  for  piezoelectric,  ca- 


THE  BIG  ONE 


This  Pilot  Lipht  Assembly  was  first 
made  tf)  .-iccommotiate  the  S-ll  lump  anti 
was  intended  for  use  in  the  cabs  of  preat 
diesel  locomtitives. 


THE  LITTLE  ONE 

The  miniaturization  propram  on  defense 
products  re(|uiretl  the  development  of  this 
sub-miniature  hpht.  It  is  usetl  on  communication 
equipment  anti  jiircraft.  Midpet  flanpetl  bast- 
bulbs  tf)  fit  are  ratetl  1.3,  (>,  12,  and  28  volts. 


Dialco  HAS  THE  COMPLETE  LINE 
of  INDICATOR  and  PANEL  LIGHTS 


(at  #8  1930  621 


/'/  y**'^*’  own  special  conditions 

r  and  requirements  will  be  .sent  promptly 

and  without  cost.  Just  outline  your 
needs.  Let  our  engineerinp  department 
assist  in  selecting  the  ri/iht  lamp 
and  the  best  pilot  h^ht  for  YOU. 


V|y||#.  Write  for  the  Dialco 

HANDBOOK  of  PILOT  LIGHTS 


I'orvinosl  Miiiiii fin  tin i  r  i.f  /'//of  I  ii:lii\ 

DIAllGHT  CORPORATION 

60  STEWART  AVENUE,  BROOKLYN  37,  N.  Y.  HYACINTH  77600 


i.>3 


pacitivt;  and  (.lh<-i-  types  of  moasur- 
injr  instruments,  ('iimlnned  with 
the  .series  tJ20(i  aiHclerometers,  it 
lends  itself  to  in-^tallations  in  mis¬ 
siles,  aireraft  or  ground  tests  where 
ambient  conditions  of  temperature 
and  vibration  an;  severe.  The  se- 
lecUihle  ^^tin  ratios  of  10,  ‘W  or  lOd 
allow  for  a  full  ~>  v  oiiti»nt  from  an 
accelerometer  yeneratiny  10  mv  per 
K  when  nn-asuring  o  ^  of  accelera¬ 
tion  or  vibration. 


PLAYBACK  HEAD 

for  motion  picture  projection 

Tri-1)1  .Sound  Corp.,  401  :i  \\  .  Jef¬ 
ferson  Blvd.,  bos  Anyodes  10, 'Calif., 
has  announced  a  ;5-i  hannel  magnetic 
l)layback  heau  for  use  on  motion 
picture  prt»jection  equii»ment  lo'o- 
dii'infr  stereophonic  sound.  New 
manufactuiinv  technitpies  permit 
excellent  trap  alitrnment,  which  re¬ 
sults  in  hieher  fidelity  sound  repro¬ 
duction.  The  unit,  0  hetids  in  one 
shielded  ctise,  is  machim'd  to  ex¬ 
tremely  hivh  tolertinces  and  subject 
to  ritrid  (pialit,\'-cont rol  standards. 
It  has  been  t(‘sted  at  hitrh  dt'tri-ees 
of  shock,  vibrtilion  and  humidity 
ovr  ;i  lonp'  period  of  time  without 
i-hauv iiijr  (  liaracteri.st ics. 


BANDPASS  FILTERS 

occupy  little  space 

lU’RNKi.l,  &  Co.,  b'l  W.arbui  ton  .\ve., 
^’onkers,  N.  Y.,  is  now  producinjr  :i 
st-ries  of  telemeteiinir  Itandpass 
filters  cottipletely  m i niat u ri'/.ed  with¬ 
out  sacritice  ill  attenuation  charac¬ 
teristics.  One  complete  set  of  'do 
telemeteriior  ih.illliels  occuides  a 
siitice  of  ;»Ub  CM  iti.  as  coniiiiired  with 
the  volume  of  l,50ii  cu  in.  of  the 
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I  Grant  Industrial  Slides 

i  (Irant  /'«//«■>•  and  Hardware  ('.nr poratian 

j  It  hiter^hnir  I’arkway,  \'<’w  Y<>rk 


equipment 


II  hvn  repairs  and  maintenance  nf 
elect rnmc  ctjui pnicnt  are  needed, 
itasted  time  casts  /none).'  ilert  manufacturers  have  totally 
eliminated  the  lahorious  step  of  “p.cttinf'  at"  vital  components 
by  installing  (,r<int  Industrial  Slides.  Is  your  eipii pment 
meeliunirully  up  to  its  liif^li  elecironie  stundurds  ?  If  not. 

(iriiiit  offers  you: 

Stoek  Sliih-s.  1  t:,reut  variety  of  types,  suitiilde  for  most  needs 
is  in  stock  and  uvuilahle  for  immediate  delivery. 
( ’iistoiii  SI  nil’s.  Our  cnfiincerinp,  stuff  will  assist  you  at  your  plant 
and  develop  slides  that  fit  your  reijuiremeiits  perfectly. 
11  rite  today  for  our  complete  Industrial  Slide  (iutulof^. 


Design 


NEW  PRODUCTS 


(continued) 


NEW  PRODUCTS  (continued) 

standaril  size  filters.  Thi.s  new  series 
is  tNiuipped  with  octal  pluj?  mount¬ 
ing'  and  is  hermetically  sealed  in  ac¬ 
cordance  will)  jrovernment  specifica¬ 
tions.  Literature  is  available  upon 
reciuest. 


HIGH  SHOCK  RELAYS 

are  hermetically  sealed 

Hi-G  iNC.,  Bradley  Field,  Windsor 
Locks,  Conn.,  has  developed  types 
11(1-2  (2  pdt)  and  110-4  (4  i 
mini.ature  hij'h-shock  relays  for 
aircraft,  Ruided  missiles,  railroad 
switchinjr  devices,  computers, 
navigational  and  communications 
*‘(|uipments  and  motor  starting  de¬ 
vices.  Temperature  ranges  are  from 
05  to  I  500  F;  coil  voltages,  from 
t>  V  to  200  v;  coil  resistance,  8  ohms 
to  20,000  ohms;  contact  resistance 
0.010  to  0.020  ohm  available  de¬ 
pending  upon  application;  and 
bn'akdoun  voltage,  1,000  v,  GO 
•  ycles.  Shock  resistance  is  100  g 
plus.  Ma.ximum  size  is  1  ,-’.,-in. 
diameter  '<  l}i<  in.  long.  Two  and 
three-hole  mounting  flanges  are 
available. 


TRANSMITTER  TESTER 

for  tv  sideband  response 

li.MUo  CoKroK.V  riO.N  OK  .\MI.U1<'a, 
('amden  2,  N.  .1.,  bas  announced  a 
lieu  tv  sidi-iiand  response  analyzer 
designed  for  use  with  a  cro.  Type 
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FOR  RAPID.  \ 

PRECISE  ' 

DIRECT  READING 
FREQUENCY 
MEASUREMENTS 
to  150  Megacycles 


RKCLEY 

F-2  Frequency  Meter 


DESCRIPTION:  The  BERKELEY  Series  F-2  Frequency  Meter  is  a 
precise  direct-reading  instrument  for  the  measurement  of  fre¬ 
quencies  from  0  cps  to  1  50  me.  Basic  sections  are  ( 1  )  the  Model 
5575  VHF  Converter,*  (2)  the  Model  5570,  which  contains  a 
HF  Heterodyne  unit  and  (3)  a  high  speed  B-digit  Events  Per- 
Unit-Time  meter.  Frequencies  up  to  42  me.  are  read  directly  on 
the  8-digit  EPUT  panel.  Frequencies  between  42  and  150  me. 
are  applied  through  the  VHF  Converter;  reading  is  the  sum  of  a 
rotary  selector  switch  marking  and  the  EPUT  indication.  External 
adjustment  of  crystal  control  to  WWV  is  provided  to  obtain  an 
accuracy  of  1  part  in  10  ,  *  1  cycle. 

‘NOTE:  Moc/ef  5575  Converfer  is  available  separafely  for  owners  of  BERKELEY 
Model  5570  42  me.  Frequency  Mefers,  fo  exfend  range  fo  150  me. 

APPLICATIONS:  Rapid,  accurate  transmitter  monitoring,  crystal 
checking,  general  laboratory  and  production  line  frequency 
determination.  Addition  of  a  BERKELEY  Digital  Recorder  will 
provide  an  automatic  printed  record  of  the  last  6  digits;  ideal 
for  plotting  frequency  drift  or  indicating  stability. 


-w* 
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Berkeley 


M-19 


MEW  PRODUCTS  (continued) 

B\V’-5A  tost  ottuipinent  measures 
(iverall  amplitude  vs  frequency  of 
a  vhf  tv  transmitter  without  usinv; 
internal  connections  and  with  the 
transmitter  operating?  at  normal 
[tower  output.  The  etiuiitment  iti- 
eludes  a  video  sweejt  oscillator,  and 
can  be  list'd  in  adjust injr  video  am- 
[ilifiers  and  modulators,  and  for 
tuning  the  overcoujiled  broailhand 
r-f  circuits  and  measurinj?  their 
am|)litude  resjuinse  characteristics. 
'J'he  unit  is  10*  in.  lii^h.  I'.t  in.  wide, 
and  1  I*  in.  deep.  It  has  a  pttwer 
consunqttion  of  200  w.  It  has  an 
internal  200-0  d-c  n  pnlated  power 
supply.  The  complete  e(pii[)ment 
weighs  ftS  lb. 


Screen 

Room 


Sprague,  on  request, 
will  provide  you  with 
complete  application 
engineering  service 
tor  optimum  results 
in  the  use  -  of  radio 
noise  filters. 


BANANA  PLUG 

styled  for  easy  gripping 

National  Co.,  Ino.,  ill  Shorman 
St.,  Malden,  Mas.'^.,  ha.-^  aiirKiiinced 
production  td'  a  new  type  of  ba¬ 
nana  plnj.L  'I  be  KW  r  plujr,  molded 
id'  mica-lilled  bakelite  in  accordance 
with  JAN  .specifications,  is  styled 
for  easy  po-ippiiiK.  Leads  can  be 
broUKbt  directly  from  the  ba.se  of 
the  jironp's  or  throupdi  a  hole  at 
the  bottom  id’  the  pluji.  The  top  of 
the*  pluK  has  been  desiymed  to 
ac<ept  additional  plnjr.s.  All  con¬ 
tacts  and  screws  are  nickel-plat<'d 
bra.ss.  Drawings,  specifictitions  and 
prices  may  be  obtained  by  writing 
the  conifiany. 


VERY  SMALL  RESISTOR 

for  military  requirements 

I'llK  1>A\K\  <’().,  I'.il  Central  A\e., 
Newark  1,  N.  .1.  T\  pe  llbl  sids- 
miniatnre  resistor  measures  only  } 
in.  in  iliameter  and  is  only  iii  in. 
lonr.  ’t  et,  it  ean  be  wound  in  all 
\alues  up  to  I7.-»,bt'0  ohms.  Ko.sist- 
ance  tolerances  to  -*  0.1  percent  are 
available  with  power  ratinj'  of  0.10 
w.  The  clearance  hole  is  for  a  No.  0 
.screw.  Sjiecial  impn'Lniation  for  re- 


oy  • 

IRON 

FIREMAN 


Iron  1  ircinan's  msiriinient  specialists  have  developed 
these  tiew  rela\s  Tor  iillra-rasl  switching.  Designed  rt)r 
iinilonn  perrorinance  during  continuous  operation,  they 
are  idealls  suited  tor  switehing  oscilloscope  signals  and 
similar  electronic  applicatums. 

Check  for  ^  these  features: 

[•^  1  wliisoc  Sou  I  m  t  lliciciil  ITidcr  \vKcrM-  (  oiulilions 

I*''!  1,000  llooi  life  H  llcrinctic.dK  Sc.dcil 

[/"i  Mmimiiiii  (  oni.u.1  Itouiuc  (*T  I  C.ip.icil.mcc 

[ef  1  nit'i'rni  (.^u.ilitv 


Typical  Operation  ^ 

At  riehl  is  illusir.iicd  .i  Upical 
opcr.ilion  ot  the  Iron  1  ireman 
Ilieh-Spccd  Rcl.iv  as  d  would  ap¬ 
pear  on  .in  oscillosco|v  screen. 
Note  th.it  the  emit. lets  switch  from 
one  position  lo  the  other  m  a 
Ir.iclion  ot  a  millisecond  as  the 
cml  cm  rent  rises  m  l.ilK. 


I  III  I'liiii  iiihii  iiiitiinii  III!  Iiii’li  \p('nl  rfl(i\'i.  ii\  (J\  tliiii'iu'is  itiiil 

M  //Mt/ic  it  idw.  wriic  III 


Iron  Fireman 


2800  S.  E.  9th  Avenue  DIVISION 
Portland  2,  Oregon 
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wave  which  adcipiatcly  covcr.s  any 
dcllci  tion  ran>/i*  with  an  accuracy  of 
percent. 
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NEW  PRODUCTS  (continued) 

sistancf  to  humidity  and  extremes 
of  temiiiTatiire  is  toovidcd  for  all 


.1  •  I  sistancf  to  humidity  and  extremes  ^  T~l  T1  X/XTXT  7"F~I 

^  (ver'ylimig  »" ,  SENSITIVE 


our  ivishes 
foi^  a. . . 


small 


RELAYS 

BELLS 

TELEPHONE 
RINGING 
RELAY  SETS 


AIL 


ENGINEERING  O  MFG  CO 
JS4  WI-ST.T4  "ST  NJW  YORK  W  NY 
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TAPE  RECORDER 

is  a  single-speed  unit  ; 

1 

Tai’E  Ut.coKUEK  Division,  Eicor,  j 
Inc.,  1501  W.  Congress  St.,  Chicago  | 
7,  111.  iModel  400  single-speed  re-  | 
colder,  designed  for  universal  use,  j 
eliminates  extra  attachments  and  I 
gadgets  liy  its  simplicity  of  design, 
i  It  has  a  breakaway  electrical  cord  , 

'  t<ir  ejisier  storage,  a  plug-in  head 
and  other  features  including  easy  ^ 
playback  through  an  external  am-  ' 
j  iilitier  and  a  new  automatic  retract-  i 
I  able  rubber  pressure  roller.  Fre- 
(juency  range  is  approximately  70 
to  5,000  cycles  at  3]  in.  Rewind  ^ 
speed  is  0  to  1  with  2  hour,  7  in,  | 
reel  tape  capacity.  Literature  is  \ 
availabh*. 


Jrom.... 

SIGNAL 
ENGINEERING  &  MFG.  CO. 

manufacturers  oj: 


CHIMES 

HORNS 

FIRE  ALARMS 

CODE  CALL 
SYSTEMS 


rugged 

m  NEW 

SERIES100  RELAY 

{HermeticaUy  Sealed) 


BRIDGE  COMPARATOR 

is  a  packaged  unit 

Sani»kk.s  .Associates,  Inc.,  Nashua, 
X.  IL,  is  producing  a  packaged 
bridge  comparator,  a  well  balanced, 
hermetically  sealeil  unit  L'r  pha.se 
and  am|)Iitude  comiutrison.  It  is  a 
ver.satiie,  fidl-wave  bridge  compara- 


DIMENSIONt 


One  of  the  greateAt  challenges  in  the  field  of 
electronics  is  the  designing  of  components 
small  enough  and  rugged  enough  for  today’s 
and  tomorrow’s  “miracle”  machines  and  equip¬ 
ment. 

The  engineers  of  the  Signal  Engineering  & 
Mfg.  Co.,  always  alert  to  thia  challenge,  now 
offer  the  new  Seriea  100  Miniature  Relay 
which  ia  among  the  amaUeat  and  most  sen¬ 
sitive  of  the  d^le-pole  type.  It  maintains 
high  precision  under  varying  conditbns  and 
is  ideally  aoited  to  such  equipment  as  military 
guided  missile  controls  which  must  withstand 
extremca  of  shock,  vibration,  and  temperature. 

Write  eow  far  lugsHa  SI— i 

EagiiMrliv  Npramtattm  ii  Priicipai  Cttitt. 


AIL 

ENGINEERING  G  MFG  CO 
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NEW  PRODUCTS  /conl.nu<rt  | 

tor  tliat  can  lx-  ii'fl  as  a  in-'diilator, 

I  |■ct ilicr,  (i  •>!  cliM[i|it‘r.  If  cnti- 

sisis  (if  t\V(i  CMtiii'lcfc  Inidj-'cs  will) 
a|ipf(ipi  iatc  s\\  ilchiiiK  if  sisfdrs  and 
has  a  fi'cttnciics  ranjj'c  of  ••  to 
cps.  It  has  a  conscrsiiin  ollu  ioncy  of 
So  percent.  Dynamic  ranjro  i.s  46  dh  | 
with  fixi'd  reference  arnpliuide  anti 
<)d  Jh  with  variable  reference.  i 
Linearity  over  thi.s  ranjre  is  1  jier-  j 
(cnt  of  f nil  scale.  Because  there  are  ] 
no  moving  parts  the  comparator  is  ! 
mechanically  secure  atrainst  shock,  ! 
.iccelcration  and  vibration.  It  is  a  j 
pillar-in  unit  with  standard  octal  j 
mount injr  and  is  mechanically  inter-  | 
changeable  with  mechanical  chop¬ 
pers  and  eh*ctron-tube  compara¬ 
tors.  The  unit  is  H  in.  lonp,  1  in.  in 
di.ameter  and  weiyhs  2  o/..  Operat¬ 
ing  temperature  rantre  is  6.%  (',  to 

•  S.'i  ('.  .Maximum  sijrn.al  voltajre  is 
6u  v  rrns;  maximum  reference  volt-  | 
.aio'.  120  V  rms,  with  a  d-c  output  of  j 

*  .'lO  V  w  iien  u.sed  as  a  comparator.  ! 


TRANSFORMER 

for  lab,  shop  and  field 

KI.KCTKK  AL  1-'A(  Il.niKS  I.NC.,  42:511 
Holden  St.,  Oakland  S,  Calif,  A 
new  Knopp  jirecision  niultirange 
current  tran.sformer,  type  I’-oObO, 
is  olfered  for  hiyh  and  low-voltaj^e 
work  in  the  laboratory,  shop  and 
lield  for  testing,  nnuisuriiijr  and 
lalibraliny.  It  has  current  rantres 
from  r>  to  .‘i.tUMt  amperes.  The  unit 
is  furnished  for  a  siiecified  .second¬ 
ary  burden  of  (t  to  2.')  va.  Lor 
example,  with  a  secondary  burden 
'd'  l.'i  va,  the  ratio  is  well  within 
o  02  jiercent  aiid  the  pha.se  anrrle  is 
well  within  1  minut(*  from  20  per¬ 
cent  to  100  percent  full-load  cur¬ 
rent.  A  tiiial  of  I’.O  primary  ran:/es 
is  provided.  The  transformer  can 
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—  behind  this  symbol  is  an  on-hand  i 
inventory  of  more  than  9.000  items  ! 
and  sizes  of  stainless  steel  fastenings.  I 
Ready  for  immediate  shipment,  this 
stock  is  the  largest  and  most  com¬ 
plete  in  the  industry.  In  addition, 
a  production  capacity  for  large  or 
small  quantities  of  special  orders  is 
at  your  service!  A  good  reason  — 
when  you  think  of  stainless  steel 
fastenings  —  to  think  FIRST  of 
.Anti-Corrosive!  Send  for  Catalog 
S3h' today! 

ANTI-CORROSIVE  METAL  PRODUCTS  CO.,  INC. 

^ostleton-on-Hudson,  New  York 


Wont  morn  information?  Uu  poit  cord  on  loit  pogo 
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I  NEW  PRODUCTS 


j  be  cnlibrated  in  it.''clf  without  a 
.  standard  of  » otnparison  by  means 
I  fd'  tJu*  Kiiopj)  one-to-one  metliod. 


gf  HONEYWELL 
Mercury  Switch 
controls  agitation 
in  SAFGARD  Pasteurizer 

•  Constant  motion  to  preserve  milk  structure  and  quality 
is  essential  in  the  operation  of  the  SAFGARD  Pasteurizer,  a 
product  of  the  Grand  Sheet  Metal  Products  Company. 

A  Honeywell  Mercury  Switch  controls  the  motion  of  the 
attitator  hy  alternately  making  and  breaking  the  circuit  to  a 
solenoid  motor  which  is  energized  when  the  current  is  on. 
As  the  agitator  drops  into  the  tluid,  the  mercury  switch  is 
tilted  and  cuts  off  the  current.  The  spring  on  the  plunger 
and  guide  then  raises  the  agitator  to  the  starting  position. 

This  use  of  Honeywell  Mercury  Switches  by  SAFGARD 
engineers  is  typical  of  the  many  uses  of  these  switches  in 
e\)ntrol  operations  where  tilt  motion  is  present,  or  may  he 
devised.  MICRO  field  engineers  are  available  to  help  you 
select  the  proper  mercury  switch  for  your  application.  You 
are  invited  to  call  the  nearest  MICRO  branch  office. 


MICRO 

MAKERS  Of  PRECISION  SWITCHES 

FREEPORT.  ILLINOIS’ 


A  DIVISION  OF 

MINNEAPOLIS-HONEYWELl  REGULATOR  COMPANY 


D-C  SUPPLY 

has  many  applications 

.■<OKi:.\.>KN  &  Co..  lN(’.,  Fail-field 
.■\ve.,  .'■Stamford,  Cdim.  Nobatron 
rniiilel  .MAO- la  i.s  a  tubele.<.s,  regu- 
lalffl  <!-(■  .-supply  that  nse.s  magiieCc- 
amplilier  |)i  iiiciple-:.  Inteiuled  pri¬ 
marily  a.-i  ail  automat  ive  test 
instrument,  its  high  capacity  makes 
it  widely  u.seful  in  a  broad  range  of 
applications.  It  delivers  l<tO  am- 
[leres  at  G  v  t adjustable  to  7.7  v  )  or 
7a  amperes  at  12  v  t adjustable  to 
la.  l  v).  liegulation  is  r'.l  jiercent 
against  line  and  load  combined. 


TV  TUBES 

have  filter-glass  faceplate 

I'liK  Uaui.ani)  Coup.,  12f.">  N.  Kno.v 
.\ve.,  Chicago,  111.,  has  announced 
jiroduction  of  two  new  c-r  tubes  for 
tv  application  -types  21C1’1  and 
21Cl’l.\,  its  aluminized  counter- 
pint.  They  are  rectangular,  glass, 
magnetic  focus  and  magnetic  de- 
llection  direct-view  picture  tubes. 
They  feature  an  idectron  gun  that 
is  used  with  an  external  single- 
fiehl  ion-trap  magnet  and  an  ex- 
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NEW  PRODUCTS  ^cont»nued)  j 

t  (iiidui  t  i\<‘  c'latitiv  that  acts  { 
as  a  lillt  I  t  apacifof  u  licii  uMKinuicd.  1 
Aunt  her  teat  arc  nf  the  tun  new 
t  v  P  'S  i'  a  urray,  liltcr-vrlass  t'acc- 
plat"  tn  iriiprnvc  cniitrast  iti  th.c 
p; c  I'licc  nf  aniiiiciit  liphl. 


SURVEY  WAVEMETER 

has  a  wide  range  ! 

l  llnMl'snN  I’ltopi  (TS.  iNt  ..  Klee-  | 
trniiics  l)i\i.'inn,  Lir.tli  ( 'larUwnnii  | 
IM..  <  Jevelaiiil  < )liin,  has  available 
a  eniiipai  t  siir\e\ -t\ pi'  waventeter  j 
uith  tile  fnllnwiiie  features;  Very 
wiile  raiiye  that  eliminates  lli<!  ikm'iI 
fnr  si-M  i  al  V, a vemeters ;  one  setliiiK 
niilv  reipiiieil;  iiulicat inn  nn  anv 
easy-rea'linn  liial  cniinter;  rettilitiK 
nf  wavelength  rlirectly  in  «'ni ;  indi¬ 
cation  to  tun  decimal  jdaces;  and 
prnvisinn  nf  an  auxiliary  meter 
iack. 


CRYSTAL  CARTRIDGE 

for  replacement  use 

WkhstkIv  Ki.kctkic  Cn.,  I'.tOO  Clark 
>t..  liaeine,  Wise.  .Model  KX  is  a 
li-tieedh“.  dual-output  crystal  car¬ 
tridge  develojied  for  replacement 
u.se.  It  is  iidiiptable  to  either  hiKti 
nr  low-output  iqiplicitlions  by  means 
(d'  a  shunt  ine  (  apacitnr.  W  ithout 
the  c;tp:icitnr,  this  cjirtridye  de\el- 
njis  l.l  V  ;ii  7S  rpm  ;ind  2.<i  v  at 
mii-la  rpm.  With  the  capticilnr,  it 
dev<‘lo]is  l.‘J  V  at  7H  rpm  and  O.b  v 
at  .‘{.‘54-1.7  rpm.  'I'he  liphtweiydit 
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unit,  has  a  track iiiK  pressure  nf  8 
Krams  ami  a  cutot!'  frciiuency  of 
;'»,50()  cps. 


('riiic  CoKi’.,  2X11  (’aiinii  St.,  San 
i>,  ('alif.  Model  (>(>1  slandinp'- 
wave  amplitier,  do.'^iencd  as  an  ar- 
riirato  (•((nipanion  to  the  slottt'd  line 
for  vsu  r  indieat  ions,  meeds  laieora- 
I  tory  net'ds  without  waste  space. 
It  features  S.?-")  ami  l.o-m.i  l>olo- 
nitder  l)ias  at  a  tlick  of  a  switcli 
I  witli  vernier  aeijustnnmt.  Ilolo- 
i  nitder  l)ias  is  monitored  direi  tly  on 
I  the  panel  meter.  A  d-Ht)  dh  dee.ade 
j  switch  and  continuous  j.'-ain  adjust- 
1  merit  an*  comhined  in  om-  con- 
'  centric  control.  Sensitivity  is  (».?) 
■J.V  with  less  tlian  O.o:’.  rj.v  of  noise. 
Dimensions  are  11}  in.  lone  X  7  in. 
I  wide  V  s  in.  hieh  and  weight  is 


One  false  reading  and  disaster  may  strike.  Here  there's 


no  room  for  error 


Accord intr  to  an  Air  Force  survey,  the  most  common  “pilot-errors” 
are:  misreadintr  the  instrument  pointers,  reversals  in  interpretation 
of  readings,  inahility  to  .see  the  instrument  propiudy,  and  mistaking' 
one  instrument  for  another.  A  jioorly  lighted  panel,  or  a  dial  that’s 
dillicult  to  ri'ad,  and  the  linest  .scientific  instrument  can  he  as  mis- 
leadinj?  as  a  dime-store  watch.  In  short,  where  accuracy  is  e.ssential 
you  need  .MORF  than  precision.  You  need  see-ahility,  ami  /•cm/eh///'//. 

That’s  the  advantage  of  U.  S.  Radium  edjfe-lit?hted  panels.  Resides 
hein^  the  best  lookinj.^  panels  available,  they  are  also  the  most  func¬ 
tional.  Their  clean,  modern  lines  are  a  reflection  of  the  “human  enyi- 
m-erint?”  in  their  design.  They  are  lighted  .scientifically  and  iniiformhi. 
For  accurate,  at-a-^lance  readinj^s  they  have  few,  if  any  t'uuals. 

Whatever  your  requirements  —  for  dials,  edK<?-littht('d  panels,  or 
nameplates  —  whefher  luminous  or  non-luminous  —  and  in  whatever 
materials  or  finishes  you  desire  —  you  name  it,  we  make  it.  (let  the 
fine.st — U.  S.  Radium.  Writi'  or  phone  for  complete  information. 
Dept.  F,-12,  U.  S.  Radium  Cori).,  5.‘bo  Pearl  Street,  New  York  7,  N.  Y. 


MAKERS  CF;  luminetevnt  Molariolc  Radioactiva,  fluoraicent,  phoiphor- 
aicant  ■  Powdari  Cathoda-ray  luba,  telaviaion  tube  *  Radium  locators: 
Pendants,  lenses,  buttons,  screws,  markers  *  Static  Eliminators  *  Rodio- 
octivn  Foils  —  Alpha-Ray  loniiatian  Saurces  *  X-Ray  Screens  *  Processed 
Isotopes  *  Neutron  Sources  *  Radiation  Sources  and  Standards. 


CODING  MARKERS 

for  small  gage  wire 

Wkstkkn  I.niuuiKAru  (  o.,  iloo  E. 
Second  Si.,  l,os  .Anyeli'.-^  1,  Calif, 
fte.sijraed  (‘specially  fuc  codinp 
small  yaye  wires  on  electrical  and 
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elfotroilic  oijuipnit-nt,  small  compo¬ 
nent  parts  and  tost  etiuipment,  the 
smalt  markers  illustrated  eliminate 
the  older,  time-consuming  method 
of  trimminjr  larjre  markers  to  size. 
Only  ^  in.  lony,  the  markers  an* 
center  die  cut  and  mounted  on  a 
handy  pocket-size  backing  card  (2 
in.  X  Id  iii.t  with  ea.sy-to-iise  speed 
tabs  for  quick  removal.  The  back¬ 
ing  card  contains  68  individual 
markers.  Pressure-sensitive,  the 
markers  retjuire  only  fmyer-tip 
pressure  to  apply,  are  positive  stick- 
inir  and  require  ntt  moisteninjr. 
Made  of  toiiyh  fabric  coated  with 
s()ecial  adhesive  material,  they  re¬ 
sist  dirt,  nudsture  and  >rrime.  Cur- 
rently  available  in  over  1.000  codes 
incliidini’’  .\S.\  and  NKMA  specifi¬ 
cations.  fh“  markers  can  ;dso  he 
ma'b*  oil  soecial  order  to  meet 
individn.d  codine  reipiirements. 


James  is  Jfie  complete  source  for  all  vibratory  prodlMtaHt 
THE  ENGINEER’S  STANDARD  SINCE  1936  -1^4 


*Send  your  engineering  problems  to  us 


R-F  BRIDGE 

is  —  1  percent  accurate 

Marconi  Instrumknts  Ltd.,  23 
Leaver  St.,  New  York  4,  N.  Y. 
Halance  and  unbalance  complex  im- 
pt'dances  and  the  impedance  be¬ 
tween  any  pair  of  terminals  in  a 
3-terminal  network  are  easily  meas- 
uri“d  on  the  Wayne-Kerr  bridge, 
type  H601.  The  bridge  employs  the 
fajiped-transformer  principle  and 
reads  directly,  with  an  accuracy  of 
‘  1  percent,  resistances  from  10 
ohms  to  10  mcRohms,  capacitances 
from  0.1  to  20,000  and 
inductances  from  0.5  uh  to  0.05 
henry,  in  the  frequency  ran^e  of 
15  kc  to  5  me.  There  are  no  tubes 
or  jiower  reipiirements,  the  bridye 
heiiiy  used  with  external  siynal  l 
generator  and  detector.  Particu¬ 
larly  useful  in  antenna  measure-  ' 
ments,  this  instrument  has  found  1 


JAMES  "S”  MODEL  CHOPPERS 


James  introduces  a  new  line 
of  choppers  for  instrument  and 
specialized  electronic  circuits, 
featuring  dependable 
operation  and  long  life. 
Your  inquiries  are  solicited  for 
engineering  recommendation 
of  JAMES  CHOPPERS  in 
your  applications. 
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now  aiipli(;itii>n 
ami  thf  n<ii)!iii*-a 


PILOT  LIGHT  DIMMER 

for  use  in  control  towers 


TL(I  Kl.i;nitir  t  niu’.,  :'.l  \V.  l^Tlh 
St.,  New  York  1.  N.  Y..  lia.s  de- 
.sipiied  a  polaroiil  livdit  ditiimer  as- 
s!‘nil)ly  .si)e(‘ifi(ally  for  the  ('.\A  for 
iiso  i:;  colli  rol  1o\>,cr<.  '1  lie  model 

A-('A-0;;(’  iitili/es  the  liirht  polar¬ 
ization  principle  to  jrive  coiitinuons 
and  .smooth  dimmiiiy  of  the  pilot 
liyht  intensity  from  full-on  to 
blackout.  It  mounts  in  a  i'-l"-27 
tapped  hole  as  close  as  M  between 
centers;  and  may  tie  mounted  on 
thin  material  iisintr  a  ’! -27  monnt- 
intr  nut.  It  accommodates  lamps  of 
th(“  NE-51  and  No.  17  size. 


In  a  midwestern  manufactur¬ 
ing  plant  recently,  testing  en¬ 
gineers,  inspecting  a  giant  50 
ton  punch  press,  proved  that  a 
much  smaller  but  equally  pow¬ 
erful  press  could  have  been 
made  at  considerably  less  ex¬ 
pense  through  the  application 
of  an  accurate  static  and  dy¬ 
namic  measuring  system. 

In  many  similar  industrial 
and  non-industrial  applications 
Heiland  instruments  point  the 
way  to  substantial  dollar  sav¬ 
ings.  For  advanced  industrial 
and  non-industrial  research 
these  three  Heiland  instru¬ 
ments  provide  the  most  versa¬ 
tile  static  and  dynamic  measur¬ 
ing  system  available. 


'700  Series*'  Recording  Oscillo- 
groph  up  to  36  channels 


Model  119-C  orrier  and  tineor 
integrating  Amplifier  System 


TUBE  BASE  PLUGS 

available  in  three  types 

VhXToit  Elkctkomc  I'o.,  ckibJ  San 
Fernando  Road,  Loa  .Anj'elos  ba, 
('alif.  Throe  now  plu^s  are  pro- 
.aented  which  fit  flu-  7  and  *>-pin 
miniature  .sockets  and  the  8-pin 
loctal  socket,  respectively.  Bodies 
are  mica-fiiled  nhenolic  and  may  ho 
mounted  by  means  of  a  i-onlcr 
screw  nr  by  ;i  retainer  riny.  These 
plii^s  are  ideal  for  .small  plu>r-in 


Write  or  wiro  for  Komplete 
spedfications  and  cotofog... 


82-6  Bridge  Balance  and 
Strain  Indicator  Unit 
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-.  TO  SIND  IN  THIS 
COUPON  .FOR  lATlST 
,  ’  ENGINEIRING 
DATA  ■ 


HAYDON  *  Manufacturing  Co.,  Inc. 

SUBSIDIARY  OF  GENERAL  TIME  CORP. 

2436  ELM  STREET,  TORRINGTON,  CONNECTICUT 


Pleosc  send  your  latest  engineering  data  an  TIMING  DEVICES  to: 


NAME 


COMPANY 


STATE 


ZONE 


TV  CAMERA  KITS 

for  amateur  or  professional 

K.M  l,\H(ii:\r(iKn:s,  r)r>n  i;.>v(“rly 
llojui,  I  f;itu'i'k,  N.  .1  .  lia\('  (Icvt'l- 
Diifil  a  line  dl'  tv  catticia  kit-^  tOr 
fNpfiitiM'rital  atiii  comnicrcial  usv. 
Illiist I’alt'd  i.-  riiddcl  2.\X.  thf  low- 
priifd  type  I’nr  tliv  cxpcriiiifiitcr. 
titlM'r  ttiudcls  ill  the'  liiM'  iiicliidf 
wii’fd  I'li.'tniit'rcial  units  with  or 
without  fleet roiiic  view  finders.  All 
models  can  he  (ciupled  to  home-tyin' 
reeeiMTs  through  72-ohm  coaxial 
eahle  to  antenna  ttu'minals.  Dis¬ 
tance  In'tweeii  camera  and  rt'ceiver 
may  he  up  to  2.0ti()  ft  withmit  line 
hno^ters. 


RESET  TIMER 


REPEAT  CYCLE  TIMERS 


TIME 

DELAY 

RELAY 


ELAPSED 

TIME 

INDICATORS 


Timers  and  timing  components  are  the  only  products  manufactured 
by  HAYDON*.  Our  v/hole  effort,  concentrated  on  time  and  timing, 
makes  it  possible  for  users  of  timing  devices  to  obtain  standard 
devices  that  have  many  advantages. 

Tl^  bo'ic  element  in  all  HAYDON  timers  is  the  rugged,  industrial-type 
HAYDON  motor.  It  offers  slow  motor  speed  so  that  various  shaft  out¬ 
put  speeds  may  be  obtained  with  a  minimum  of  gearing  and  fast 
moving  wheels  —  this  mokes  for  quiet  operation.  The  motor  is  unusu¬ 
ally  compact  and  takes  up  very  little  space,  it  is  totally  enclosed  and 
operates  in  any  position.  These  and  many  other  equally  fine  features 
make  HAYDON  timers  ideal  for  many  applications.  Send  in  that 
coupon  today. 


TRADEMARK  REG.  U  S  PAT  OFF. 


HAYDON  Mfg.  Co.,  liK. 


PRECISION  WELDER 

has  2.5-kva  power  rating 


Subsidiory  of  GENERAL  TIME  CORP. 


V.\i  i  iiM  Ti  UK  i’i;oi»i  (  Ts,  .uiiii  .South 
( 'leM'laml  ticeanside,  Calif.,  has 
.availahle  a  prei  i-ioii  spot  weldj-f 
specilic.alK  de-ipued  fo(o\er  a  wide 
raiipe  of  spot  weldiiip  reiiuirements. 
It  is  intended  for  use  in  the  assem- 


2436  ELM  STREET 
TORRINGTON.  CONNECTICUT 
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tained  stmis  fur  easy  nioimtinjr.  It 
is  dfsi^rnod  to  witiistami  military 
slmck  and  \  iln  at  ioii  rt*i|iiirE*m(*r.ts. 


TWO  NEil/  TEST  INSTRUMENTS  FOR 


MONOCHROME  ANO 


IN  USE  BY  LEADING 
LABORATORIES  •  MANUFACTURERS  •  BROADCASTERS 


D-C  MOTOR  I 

of  the  reversible  type 

Miitokkvm;.  Inc..  2(;<)1  S.  Myrtle  ! 
Ave.,  Mniimvia,  Calif.  While  the  j 
model  1‘Ji'i)  eoiii imious-duty  reversi-  | 
l)le  d-i-  riiiitur  is  heinjr  iis<*d  tui  an 
(Ktiiatiir  fnr  ;iireraft,  it  may  he 
hiiilt  to  meet  other  speeitic  re- 
•  piiremetits.  Features  of  this  model 
iiu'liide  amldent  temperature  from 
.“).■)  ('  to  I  lo.'i  (’.  .Size  is  1.2")  in.  : 
ill  diameter  and  2.18  in.  lony.  It  , 
works  otT  18  to  20  v  with  or  without  ! 
hrake,  .'ind  weiphs  .">.2  oz  without 
brake.  Comiilete  technical  data  are  ' 
availahh'  on  re<piest.  ; 


STABILIZED  CRYSTAL 

for  500  to  1,500  kc  range 

J.x.MEs  K.Mt.jii.i  Co.,  .Sandwich,  111. 
The  JK  (i-12  .stabilized  cry.stal  is 
spei  ially  (iesi^.pied  to  handle  appli¬ 
cations  in  the  dillicull  500  kc  to 
1,500-kc  raiiKe.  It  provides  ultra- 
st;dile  frecpiency  control  for  ajipli- 
cations  sin  h  as  freipiency  stand¬ 
ards,  timing'  and  countin^r  circuits, 
lu'oadc.i.st  e<|uipment  and  fretjuency 
monitois.  Fleet  rode.s  art*  deposited 
direetl\  on  the  larec,  precision- 
made  ijuartz  jilate,  shock  mounted 
in  an  evacuated  jrlass  envelope.  Tlie 


I  •  •  ’.’'s?'! 

ff"«  ill 

i  .^v^ 


CHROMASCOPE' 


( N'TSC  Sifrnal  Certification  Kuuipnient) 

Model  I60I..4R 

.•\cciiratel,v  ineasuro.s  the  performance, 
alipninent  and  phase  errors  of  color  TV 
epuipinent.  Presents,  on  a  cathode  ray 
screen,  a  continuous  polar  plot  of  the 
phase  an<i  amplitudes  of  all  color  signals 
in  an  XT8C  composite  video  signal. 

In  a  signal  containing  color  bars,  all  bars 
and  the  reference  subcarrier  burst  are 
presented  in  their  correct  jihase  and  am¬ 
plitude  relations  to  each  other.  The  equip¬ 
ment  may  also  lie  used  for  incremental 
phase  measurements.  The  TELF,- 
CUKOMK  Chromascope  has  internal 
standardizing  signals  for  self-cheeking. 


PHASE  SLOPE 
(ENVELOPE  DELAY) 
CURVE  TRACER 

Model  I60:f-  lit 

Determine  .Ability  of  Your  Equipment 
To  Accommodate  Monochrome  and  NTS*’ 
Color  Signals 

In-tantaneous  reading  of  the  envelope 
delay  and  amplitude  characteristic  of 
any  network,  video  amidifier.  or  system 
is  now  iios.'ihle  with  the  TEI.ECUFtOME 
Pha-e  .“slope  Curve  fracer.  Eliminated 
are  such  time-ion -uming  methods  as 
point  by  point  checking,  plotting  and 
math<>matic:d  computation.  This  instru¬ 
ment  measures  the  rate  of  change  of 
phase  a-  a  function  of  frequency,  to  an 
accuracy  of  :±.  .01  microsecomis  absolute 
value  and  to  greater  aecuraey  for  relative 
envehqie  delay.  The  e(piipment  may  he 
u-eil  on  either  looped  or  one-way  basis. 


Driaileri  ipecificoOons  on  (ties*  and 
mor®  Ihoo  130  ofher  Color  TV  in 
strumenti  avO'lable  on  request 


The  Nation  s  Leiitiinq  Juppliess  ot  Color  TV  fquipmeri 

88  Merrick  Rood  Amityville,  N.  Y. 
AMityville  4-4446 


imanl  COlOK  TV 
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WALL  HORN 

has  built-in  corner 


Hkocinkk  Ki.kcikon  us  I.auoka- 
TORV.  .‘M  t  K.  .■{2rui  St.,  New  ^'()rk  It), 
N.  V'.,  has  dc.si^rncfl  the  model  4\V 
wall  liorn.  This  loiidsjteaker  has 
ill  efFecl  a  Iiiiilt-in  corner  without 
reiiiiiriiii.'’  corner  placement.  It  is 
pnutTfd  1),\  a  twin-cone  driver  unit 
de-ij.'-ned  e'p<‘cially  for  horn  loadinjr 
over  the  l•!ltirl•  aiidihli-  ranee.  The 
rnidflle  ranye  ami  trchle  f re<(ueiicies 
are  dispersed  iiniformlv  hy  a  newly- 
desiy'^ned  rellector  Imm.  For  tlie 
bass  ranyo-,  the  hack  of  tlie  driver 
unit  is  coupled  to  Mie  air  hy  means 
of  two  foldeil  horns  with  oiieniny's 
at  the  sides  of  the  cahinet. 


HROUGHOIII 


^  INDUSTRY 
AND  SCIENCE 


THE  NEED  FOR  RESISTORS  WITH  A  HIGH  NEGATIVE  TEM¬ 
PERATURE  COEFFICIENT  OF  RESISTANCE  IS  ACUTE  VECO 
THERMISTORS  ANSWER  THAT  NEED  These  small,  compact, 
shock-resistant,  permanent  semi-conductors  cover  a  wide  range 
of  resistance,  temperature  coefficient,  and  power  dissipation 
Extremely  high  stability  and  unlimtted  hie,  when  operated  within 
maximum  temperature  ratings,  are  additional  plus-factors  when 
you  add  VECO  THERMISTORS' to  your  circuitry. 


VECO  THERMISTORS  are  slocked  m  a  wide  range  of  temperature-resistance 
characteristics.  Types  of  construction  include  rods,  discs,  washers,  and  beads 
in  a  variety  of  sizes  to  meet  your  requirements 


VECO  VARISTORS  react  instantaneously  to  current  or  voltage  changes,  and 
have  innumerable  uses,  such  as  arc  suppressing  and  regulating  source  voltages 
They  are  electrically  stable,  do  not  polarize  and,  m  proper  use.  do  not  age. 


VECO  CAS  ANALYSIS  CELLS  employ  Veco  glass-coaled  Thermistors  as  sensing 
and  reference  eleme«"its.  They  are  sturdy,  compact,  and  accurate  ileviccs  for 
industrial  and  laboratory  use. 


HIGH-MU  TRIODE 

features  compact  structure 

llAPlo  ('OKI'.  Op  Amprk  a,  H;in  i.>i)it. 
Ni-I.  The  r>71'.i  i.^;  a  primiium  hiyh- 
mn  Iriiiilf  of  tin*  siihmiiiiatiin!  tyiiv, 
will)  llfxihh'  loads,  for  use  prim- 
;iiily  as  ati  audio  amplifior  iu 
moliilc  and  aircraft  ri'ccivors  wlii'ro 
dopt'ndalilc  performance  under 
shock  and  vihraliin  is  importani. 
In  audio  service  as  a  resistance- 
coupled  amitlifier,  it  is  capable  of 
providinyr  hiy'h  voltay'e  Kain. 
Featured  is  a  compact  structure 
desipned  to  re.-^ist  shock  and  vihra- 
lion  and  to  reduce  microphonic  out¬ 
put.  A  puro-tunpsten  heater  is  used 


■  A  request  on  your  business  stationery  will  bring  the  VECO  { 
j  THERMISTOR  DATA  BOOK,  which  contains  specific  technical  * 
'information,  characteristics,  and  applications.  i 


Where  unusual  problems  in  thermal  conductivity  or  temperature  control  may 
require  laboratory  development  of  radically  new  types  of  Veco  Thermistors, 
with  associated  circuits,  VECO  RESEARCH  AND  MANUFACTURING  KNOW¬ 
HOW  ARE  AVAILABLE  ON  CONTRACT. 

Manufacturers  of:  - .  .  .1  — 

TEMPERATURE  SENSING  DEVICES 
COMBUSTION  ANALYZERS 
ELECTRONIC  and  THERMAL 
CONTROL  INSTRUMENTS 


ictory 


ENGINEERING 
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til  ni\c  Imij:  lift'  iiiuler  iniitUtions 

Ilf  fri'ijiifiil  iiii-iilf  su  itfhin^r. 


RESISTORS 

have  one-piece  molded  case 

Kkik  iiKsisToi:  CiiRl’..  Krif,  l*a.,  is 
ill  iirmliu  1  imi  mi  '-u  tit'ptisitfti-car- 
iimi  pri'i'isitin  rt'sisttirs  in  valiitts 
from  Ktfi  ohms  to  0.5  mopohm. 
Slaiiilaiil  tolcrani'i's  arn  1  pfifcnt, 
J  pi'll  mil  ami  5  pfiii'iit.  A  distinc- 
'i\t'  fiatiiri'  of  till'  slvlt'  155  stahli* 
pyrolstir  rt'sistor  is  thi*  ont'-jiiecn 
molili'il  i-ast'.  Tilt'  Ihfrmost'ttiiiK 
molili'tl  insulation  prott'its  ajrJiinst 
liiimiiiity  ami  also  y'ivt's  assurant'O 
avraiiist  tni'iliaiiiial  ilamayi'  to  tho 
rariioii  film,  .•\i  tiial  si/t*  of  tlm  tv- 
sistor  is  ■  in.  Imi}'  ■  <'■  in.  lii- 
ami'tiT.  ami  loads  art'  axial  No.  20 
limit'd  I'ojipm'  wirt'.  Sohl  iimlfr  tfifi 
traili'  riamt'  "1 1  i-Stah”.  thi'  stylo 
155  ri'sistois  ttii'i't  ti'st  fi'ipiiri*- 
mi'iit<  of  Mil.  lMo.50'.t.\. 
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EACH  CORE  SHOWN  BELOW  IS  PHOTOGRAPHED 
THREE  TIMES  ACTUAL  SIZE  TO  SHOW  DETAIL 


CONVERSION  UNIT 

for  wide-band  operation 

COMI'l  !P.K  (ONTHtll.  Co.,  lUG  Cmi- 
ford  .Avt'.,  I’.i'lmont  7.'<,  Mass.,  has 
tli'Vt'loin'd  a  \\  iili'-liaml  diial-lioam 
I  oiivorsimi  unit.  Moili'l  .'U’T’l  oon- 
M'rtor  is  iisahit'  with  T'oktroni.x 
niodt'U  511.  512  ami  511  without 
any  loss  in  iisfilli.iscopi'  oporatin^r 
foal  II  rt'S.  Till'  osfilloscopt's  ran  bf 
iisftl  imiix  i  lually  or  vsith  tin*  roii- 
M'l'ti'r  as  iii'fili'd.  Initial  ftiiivi'rsion 
is  atfomplisht'd  by  rt'placiiiK  thi; 
dt'lk'ution-platt'  ti'iniinal  boards  of 
tin;  osi’illosiiipi'  with  ni'w  pliiiT- 
typi'  ti-rminal  boanls.  Uowiring 
I'oiisists  of  uhanKiiiyt  I  1  sohU'r  con- 
lu'i  tions.  Till'  fonverltT  tan  bt;  usod 
b>  simply  iilup'KiiiK  it  in  when 
iit'i'ili'il.  rnpliip'yMiiy  ri'tiirns  the 
o.stillostopt's  to  normal  sinple-bearn 
operation.  For  dual-beam  opera- 


make  iHiwileroil  iraii  vwi^s 
for  all  iiiiiiiaiiiri^  a|i|iliraiion^$ 


Ctiir  lll■^ipll  i'iit!iii«'er>  li;i\i'  iiti  iiii|iri''i-ivi' 
ri'i'iiril  <•(  'iit'i  e'''  in  il<'\i'lii|iiiiR  iii-u  iniiii.i- 
liiri*  lM>t'n  Ilf  I'lire^  for  liipliU  >|ii-i  i;ili/i'il 
a|i|ilii'.iliiiiis.  anil  are  ri'atb  In  lakf  nn  >nur 
Iniiplift  prnlilrni  jnli-.  (tiir  enidni't'riliR 
inn'iilt.int  M'rvirr*  i«  >niir«  uillmnl  fn»l. 


I’>rnfrrrit  t»nik.-  In  I  Invc-i  r-li'i  Irii  al  ami 
liii-iTi.inii  al  inlet  .nu  t'-,  nn  new  l>  ■ile\e|. 
npeil  |iilnl  ninilel-  anil  i|ii.nilil\  |irniliM - 
linn  run-,  ^nn  ate  a--iiieil  nf  iini(nrinit> . 
^llilt  ipi.i|it>  innlrnl  .mil  liRiil  innfntinily 
In  -pi'i  itii  .ilinii-. 


ISrnferrir  make-  irnn  rnre-  in  a  rnni|i|ele  >i/e  r.inge  (min  the  -malle-l 
In  the  l.irpe-l.  (nr  all  ,i|i|ilii  .ilinii-.  .M.  I’.  \.  <l.il.i  -heel-  .mil  t.ilile-  RiM- 
i'nm|ilete  iiifnrm.il inn  iin  linliiiR  lernmmeinleil  -i^e-  anil  Inlet. niie-  a- 
uell  a-  a  rm—  refereni  e  iiitle\  nf  in. nnif.n  Hirer-'  m.itei  i.il  ile-ipii.itinii-. 


YROFERRIC 


BRONX  BOULEVARD 
at  216th  St.,  N.Y.C.  67 


1‘lense  semi  me  1/  /'  (.  tlnlii  sheets  iiml  liihles  \o.  Ml~t. 


If  rite  on  y  tnir  let- 
terheod  for  latest 
('ntiiloii  Vo.  i’.'IO 


STILL  MORE  WAYS  TO 

SQUEEZE  PENNIES 

OUT  OF 

UPSET  SPECIALS  COSTS 

Specially  designed  upset  products  are  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  ore  yours  for  the  asking. 

Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 


An  opsel  Knuft 
adds  only  sti(;htly  to 
the  heading  rust, 
hut  a  (  nj  s  s  knurl'' 
leouires  an  eitfi 
hpeialiun 


A  . '  I  n  e  I  ft  e  n  M  V  e 
fluted  shi.iijldei 
usually  Wilt  serve 
the  same  purpose  as 
ears  whu.h  reriLife 
an  eulra  hand  fed 


threading  on  '-tuds 
up  t.k  7  '  long  less 
piuensivp  than  short 


I II  t,ii  liitate  riveting 
■■■  •!  sp  'l  produced 
1 11  h  e  a  d  I  n  g  le  1 1 1 
sometimes  he  a> 
satista  t  il  V  as  a 
mioe  '  .stiy  drilled 
hide 


CROSS  SECTION 


CROSS  SECTION 


of  thu  and  of  previouily  puh 
tiihod  charfi  ore  ovor/ob/e  on 
request  for  uie  in  droffing  and 
purrhofinq  depor  f  me  oft 


SCREWS  ASO  SPECIAL  EASIENERS  ARE  OUR  BUSINESS 


TIE  PROGRESSIVE 

IIANOFACTURiNG  COMPANY 


NEW  PRODUCTS  icontinurd) 

tidii,  jumiier.s  het\v»*eii  pinper  frniit 
terminal  jio.sls  of  the  two  oseillo- 
.-^(■olie.s  |iermil  :-i  \i  ral  mmlr  •  III 

ilil.'il  .-iw  eepiIW^ 


AIRCRAFT  UNITS 

are  gloss-to  metal  sealed 

.M.akio.n  Klkctkicai,  In.stku.mknt 
Co.,  Manchester,  N.  H.,  has  an- 
nouncetl  a  series  of  improved  multi¬ 
element  aircraft  instruments.  The 
series  eonsist.s  of  siiiKle  .seal 
to-nietal  hermetically  .sealed  air¬ 
craft  types  that  incorporate  the 
I'liiz^edized  lI’Arsoiual  movements 
and  a  unique  columnar  construction 
that  provides  yrreater  riyidity  and 
more  precise  idiynment  of  the 
elements.  They  are  available  as 
2-elemont,  ll-element  and  l-elernont 
types.  Applications  include:  am- 
metens,  voltmeters,  radio  naviga¬ 
tional  types  (such  as  omniranyo 
and  I1,S),  temperature  indicators 
and  others.  The  instruments  meet 
.WH  1(11(11  dimensiotial  rispiire- 
nu’iits  for  2'J-in.  dial  in';trumciits. 


WtITt  KX 
out  CATAIOO 


SO  NORWOOD  SI..  TORRINCTON,  CONN. 


HEAVY-DUTY  TRIODE 

is  forced-air-cooled 

.MA('I1I.KTT  I.AltOKATliKlK.s,  l.SC., 
Sjiriiigdale,  Conn.,  announces  the 
.M  l.-orilU,  a  forn'd-air-cooled, 
heavy-duty  triode  for  indu.«trial 
and  broadcast  n.se.  Operating  at 
frequencies  up  to  150  rnc,  it  meets 
the  need  for  a  singie-tnhe  oscillator 
in  15-kw  oiitinit  electronii-heater 
service  and  a  single-t  (die  tinal-stage 
amplifier  in  lU-kw  a-m  broadcast 
service.  Maximum  ratings  inelnde 
.‘50-k\v  plate  input,  lO-kw  jilate  dis- 
sii>ation.  Filament  operates  at 
ti.:5  V,  ‘.12  amperes.  Incorporating  a 
heavy-wall  anode,  stress-free,  self- 
supporting  thoriated  tungsten  fila¬ 
ment,  sturdy  electrode  mountings 


Wont  more  information?  Use  post  card  on  last  page. 
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INTEGRATED  DESIGN. 

•  ..fOU  COMPLETE  SERVO  SYSTEMS! 


I  ikc  pints  in  a  jig-saw  puzzle,  all  components  in  a 
Transicoil  servo  system  are  designed  to  fit  each  other 
.  .  .  coordinating  to  form  the  complete  picture.  Sys¬ 
tems  m.ide  by  piecing  together  unmatched  comjx)- 
nents  usually  sjn)il  the  picture  by  limiting  the  final 
efficiency  of  the  entire  s>stem. 

Hut  if  building  \our  own  system  seems  desirable, 
you’ll  find  that  individual  Iransicoil  components 
offer  the  best  jierformance  in  the  job  each  is  reejuired 
to  do.  Built  to  your  exact  specifications,  ready  for 
imnuiiiate  application,  their  ability  to  fit  into  the  pic¬ 
ture  of  your  system  is  limited  only  by  the  restrictions 
you  place  upon  them. 

Details  covering  I  ransicoil  Serso  Systems,  or  com¬ 
ponents  are  asailable  upon  recjuest  to  .  .  . 


CORPORATION 


107  GRAND  STREET 
NEW  YORK  13,  N.Y. 


;  NEW  PRODUCTS  continued) 

consiilfiatiuii.  It  hap  electrical 
rfiaracteri'l ii--<  '-iniil.ar  to  tfin.se  of 
I  tfif  lli.XrT  hut  ilillfis  in  fiaviiijt 
1  hij/fit  r  fii'.iii'f  i  iii'i  ■  nt  ami  a  lower 
Inati-r-iat  liodo  Vdlfaeo  ratine.  If 
ntiliz.o.;  a  I  o!n|iai  t  -trm  ime  ilo- 
siened  to  resist,  .'^hoi  k  ami  vifira- 
tinii,  a  jiiire-t  inmsten  heater  to 
else  lone'  life  iimler  eomiitioiis  of 
freiimmt  on-off  witi  iiine'.  a  niid- 
tai>|ied  heatin'  fo  permit  operation 
from  either  a  or  a  rj,(>-\ 

.supply,  and  .separate  terminals  for 
eai  li  e:(tl|od(‘  to  provide  llevitdiity 
of  cireiiif  ai  r.-nieeittenf 


Lih'ratlirr 


Want  more  information?  Us«  post  cord  on  lost  pog*. 


I  Kleefrie  I'e-I  K(|ui|inieiit.  Indu.s- 
i  triiil  In'trumentp  Inc.,  Sfi  Com- 
i  meree  IM..  Cedar  (irocc.  N.  .1. 
C;t1;iloj.r  IPA  is  a  I'J  jiape  booklet 
list  illK  elet  l  rir.al  le.-  t  e(iui|imej|t  to 
meet  nio.st  |e,s|  need.-  in  Itotli  tlie 
laboratory  ami  on  ttie  prodnelion 
line.  .Amony  tlie  item>  deserilmd 
:ind  illii.st  r;i!ed  .-t.  e  megohm  mtders. 
Voltilge  testers,  |e>t  tixtui'e.s,  Vai'i- 
.'ibfi'  h  \  a  (•  bi'e.akilown  te.sferp, 

I  ea|iacitame  and  resi.sttince  limit 
!  bridge.s,  resist anre  atid  eapiiei- 
t.anee  decaifi's.  Wheatstone  liridges 
.'iml  Kt  l\in  bridges.  .M.so  inelnded 
;ire  ordering  data  ;ind  prices. 

Itihixm  Pickup.  Fen  atiti  Fleet  ric 
Inc.,  oil  Rockefeller  Pla'/.:i,  .New 
'I'ork  2<'.  .N.  V.  A  recent  l-page 
bulletin  covers  the  comiiany’s  ;iew 
ribbon  pit  kup.  Pickup  head  arnf 
arm  are  illustrated  ;iml  described 
'file  fdliptical  -tylus  is  discussed 
ami  output  1  haracteristics  are 
given.  Chitd'i  ib'sign  fetitures  ami 
spi'citicat  ioiis  ii  re  out  lined. 

j  ('oiuinunity  Antenna  S\ stem.  Radio 
f'orp.  of  .\meric;t,  Camden.  .N.  ,1. 
•A  l-tiii.ee  fidder.  form  ‘iRSilPJ.  de¬ 
scribes  and  illii.strates  the  com- 

[uiny  's  community  Antemiiilex  sy.s- 
I  tern  designed  to  htd]i  those  living 
i  in  fringe  areji.s.  It  tells  how  a  sin¬ 
gle  antenim  m;i.st,  high  on  a  nearby 
mountiiin  top  in  the  case  of  rugged 
terrain,  cr  a  tower  rising  high 

I  above  flat  terrain,  .supports  the  an- 
'  tenna  aira.v,  while  e.specially  de- 
I  velojied  tintenna  ainidifier,  con 

!  verier,  line  amjdifiers  ;uui  cable 
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CHANGER 


NEW  PRODUCTS 


(continued) 


Stycast  \ 

TPM  " 

a  Casting  Resin  for 


LOW  LOSS 


HighQ 

Dissipation  Factor  /  beiow  0.0009 

60  to  lO'^cpa  I 

Dieiectric  Constant  (  2.S6  to  2.38 

Volume  Resistivity  Ohms-cm*  above  10’* 

Stycast  TPM  is  a  low  loss,  low  dielectric 
constant  casting  resin.  It  is  intended  for 
RF  and  MICROWAVE  applications. 

It  is  supplied  as  a  liquid  which  is  cata¬ 
lyzed,  poured  into  a  mold  and  cured  to  a 
white,  opaque,  rigid  solid.  Shrinkage  is 
extremely  low.  Machinability  is  excellent. 

Stycast  TPM  is  useable  from  -70"C  to 
+  125“C  even  with  large  metallic  inserts  and 
components  embedded. 

vine  FOI  FIEE  SAIin.E  instruction  for  use  and 
data  on  Stycast  TPM  mentioning  the  specific 
use  to  which  it  will  be  put.  Ask  for  informa¬ 
tion  on  other  Emerson  &  Cuming  cuttomized. 
Casting  Resins. 


! 


/ 

/ 


.  Miaowave 
Dielectrics 


Emerson  &  Cuming,  Inc. 

PLASTICS  lor  ELECTRONICS 

S69  Waghington  Street.  Conton,  Mctgs. 


NewEeflsM 

e.  W.  Ofoy,  Inc. 

572  WaikiNfioM  Sttaal 

MatMcSvMit, 

W*n»l*y  5-5296 


VatMagtee,  I.  C. 

O.  I.  SK«a»^ 

IMO  MOMOCIlUMttS  Awaw 

WothiMfioii  5«  D  C 
Hudson  3  41A7 


MV  Vast 

M20  N.  CiCA«9  Av«Aie# 
Cl»K«9#  41,  fllifsoii 
SPriAf  7-4032 


vflopments,  new  fomponents  and 
prices  of  the  coinpli-te  K 

assemblage.  Of  .special  interc.st  is 
the  inclusion  of  the  new  opera¬ 
tional  manifold,  model  HK.  which, 
utilizinj.-  the  versatile  K2-\V.  j-ives 
the  u.ser  a  true  table-top  l  ompiiter. 

Kecordinj-  Potent iomeler.  Weston 
Klectrical  Instrument  <'(»r|).,  bM 
Krelitij.rhuy.sen  Av(!.,  .N’ewark  b,  N. 
.1.,  offers  a  new  booklet  that  fully 
illustrates  aiul  describes  all  fea- 
turi*s  of  its  simplified  recordinj' 
potentiometer.  'I'he  instrument  de¬ 
scribed  is  of  cemplete'.-  tiew  de- 
sijrn  with  all  jiarts  interchanjre- 
able,  with  a  univm’sal  slide  wire 
that  nev<‘r  n(>eds  chanj-inj-.  and 
which  permits  chart  speeds  to  be 
chanyeil  on-the-liiu-  In-  a  simple 
screwdriver  ad.iust meiit . 

Klectrical  Control  ('ompon'‘nts. 
Automatic  KU'ctric,  t’o.,  KKif',  W. 
Van  Ifuren  St.,  (.'hicaj.-o  7,  Ill.,  h.is 
introduced  a  complete,  comprehen¬ 
sive  catalojr  illustrafiny  telephone- 
type  com|)onents  for  industrial  use. 
It  is  a  helpful  j-uide  to  eiij-ineers 
and  purchtisers.  Illustrated  with 
scores  of  phot()j.''r;iphs  and  <lia- 
jrrams,  it  contains  sjiecitic.'it ions 
and  y»*nei-al  data  on  key  switches, 
ittiinilsinjr  d'\ices,  switchboard 
lami)s,  jacks  :ind  caps  and  other 
contrtd  devices.  Sfieciticalion 
taldes  are  desijrm.il  for  (‘;isy  order¬ 
ing. 

I’ermatn-nl  .Maj-nets.  ('arbolo\ 
Dept,  of  (leiieral  Kleitric  Co.,  De¬ 
troit  o2.  .Mich.  Latest  information 
on  the  uses,  design,  properties  ami 
manufacture  of  Alnico  permanent 
rnaKnets,  cast  jjrrade  7,  is  available 
in  the  l-paj?e  technical  report  PM- 
112.  In  addition  to  Kcaphs  and 
tables  e.\plaininjr  majrnetic  and 
physical  characteristic.s  of  tin; 
imiynets.  the  rei)ort  includes  a  de¬ 
tailed  discussion  of  desiyn  con¬ 
siderations,  test  information  and  a 
general  comparison  of  c;tst  grade 
7  with  other  magnetic  materials. 

(’((mparalors.  Ajii'arecchi  Elet- 
tronici  M;'.rp<iss.  Via  .Xrtieri  2, 
I’lologna,  Italy.  .A  l-[)age  foldei' 
illust r;ite.s  .-inii  describes  a  line  of 
elect I’onic  comparators  for  cylin- 
«lrical  j^rmding  machines  designed 
for  measuring  internal  and  exter¬ 
nal  diameters  and  for  measuring 
bearing  races.  Gem  ral  and  con- 


Wont  more  information.’  Use  post  cord  on  lost  pogt 
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OUTSTANDING 
FEATURES  of  the 


Metering  Pump 


SOlDfR 


ROSIN-FIllED 


SOLDER 


CRITICAL 


OBINSON 


•  Forcibly  aiocti  fluid  compeundt 
,  I  ...  not  a  gravity  diipontor. 

•  Thermottoticolly  controllod  hoot 
I  ...  maximum  tomporoturo  450'^  F. 

•  %  Socond  por  ojection  .  .  . 
motor  driven,  clutch  octuoted. 

/  *  Variable  diichorge  .  .  speed  of 

i  ejection  changed  in  2  seconds 
without  tools. 

*  Reduces  unit  costs  .  .  .  saves  material, 
reduces  rejects  ...  no  skilled  operator 
required. 

*  Adaptable  to  any  production  techni¬ 
que  .  .  .  easily  instolled. 


Write  us  for  further  iO' 


your  prob 
formation. 


VACUUM  TUBE 

RETAINERS 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  oi  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra- 


Exclusive  Features 


guorontccs  against  rosin  voids  or 
skips 


Tho  Robinion  Motoring  Pump  hat  a  wido 

variety  of 

applicationt  and,  theroforo. 

moy  bo  in 

tirumontal  in  solving  tomo  of 

tions.  These  retainers  meet  the 
requirement  of  all  JAN  speciii- 
cations.  The  insulated  portion  is 
made  of  o  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Available  for  envelope  types  T7.  T8,  MT8, 
T9,  T12,  ST12,  T12ZDI,  STM,  S14,  ST16, 
TS'/j.  T6I/2.MT-IC  ST19,  T14,  ST128CT-9. 


Manufacturers  of 
Electronic  Coniitonents 


•  eliminotes  cold  |oints  and  rejects 

•  avoiloblc  in  eight  core  sizes 

•  solders  to  plated  or  oxidized 
parts 

•  simultaneous  “welting  flow"  and 
take 

•  surpasses  federal  specificotions 
for  non  “orrosiveness  and  purity 

for  further 

information 

write  .  .  . 


JAMES  IPPOLITO  &  CO..  INC. 

401  CONCORD  AVENUE,,  BRONX  54,  N.  Y, 


ALPHA  METALS,  INC. 

59  Water  St.,  Jersey  City  4,  N.  J. 

Specialists  IN  SOLDER  For  Over  50  Years 
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'continued} 


sruel ioiial  i-hariicterist irs  aro  iti- 
cliidod.  Also  j'ivcn  is  a  list  of 
a<ivaiiTaK<‘S,  such  as  rcdiictioii  of 
tolerances,  reduction  of  cost  and 
elimination  of  rejects. 


for  iR  fipirMMts 


Se'eniuni  Iteclilier  Stacks.  Cciieral 
Kleciric  Co.,  Schenectadj'  •’).  N.  ^ 
has  puhlished  a  n»‘\v  hulletin  on 
miniature  selenium  r»‘Ctitier  stacks 
for  electronic  cicciiit  ai)i>lications. 
The  illust  rated.  1  pave  puhlii  at  ion, 
<  iKA-ott;’..'),  Contains  data  on  the 
a))i)licat  lotis,  construction  fea¬ 
tures,  and  electrical  (  haracteris- 
tics  of  the  'mall  selenium  r(‘cti- 
fu*rs.  Iticluded  are  tables  of 
ratintrs  and  dimensions,  plus 
praphs  on  the  effect  of  tempera¬ 
ture  and  life  expectanc,v  of  the 
various  types  of  stacks. 


Mapnefic  Uecordinp.  Minnesota 
Mininp  and  Mfp.  Co..  OOtt  Fau<|uier 
St.,  St.  Paul  (■>,  Minn.  Low-fre- 
(piency  problems  in  mapnetic  re- 
cordinp  is  the  subject  of  “Sound 
Talk”  hulletin  No.  25.  The  tech¬ 
nical  hulletin  discusses  problems 
encountere«l  in  special  recorders 
for  instrumentation,  peophysical 
work  and  medical  uses,  when*  low 
frequencies  are  involved,  and 
points  f)ut  how  the  problems  can 
he  overcome. 


til  .SiitlK-iino  —  tlu‘  fusU'st  urotrin^  rdimi  ititr 
miiuufm-turi’r  in  America  —  for  lop  ipialily  capacitors 
al  a  fair  price.  Tlie  line  inclmlt^  wire  lead  micas,  (rans- 
mitlioK  miciis.  silveriHi  hiilton  niiciis.  molded  p.i|sT 
lidiolars,  oil  filUsI  paixT  capa«'ilors.  dry  elect rolvlics, 
tantalum  eli'clrolvtics.  Write  for  KngintsTinj;  Data 
.She»-ts  on  the  ty|H'H  you  iuhhI. 


7/(cise 


.Audio  Amplifier.  W'estinphouse 
Klectric  Corp.,  Rox  2o;»t).  T’itts- 
hurph  .20,  I’a.,  lots  available  bul¬ 
letin  I)K85-050,  describinp  the  type 
FCi5,  or  10  kw,  varitible-fretpiency 
audio  amplifier  .Applications  of 
the  jimplifter  are  supp'ested.  The 
unit  described  will  amplify  20  to 
I  10,000-c.vcle  sipnals  as  much  as  a 


MARION,  ILLINOIS 


Wont  more  information?  L'tc  post  cord  on  lost  pogi 
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0 


rcducM  th« 

•  tliro<ig!i|i*t  ias 

•  Wofi^  cut  wirm^’s  Am 

•  Th»  Am  tightar  ar 
on  slipiMii^  of  linote  ^ 

ut 


High  Voltage 


for  lacings  that  stay  put! 

Gudelace 


BRAIDED  NYLON  LACING  TAPE 


kinescope 

recording 

with 

(j^uaranlced  Results 

OR  YOUR 
MONEY  BACK 


GL’DKBROO  BROS.  SILK  CO.,  INC. 

EIcctronici  Division,  Dopt  A 

Main  Office:  12  South  1 2th  Strnet,  Philadalphia  7,  fa 


*Pairni  PtnJmt 


225  West  34th  Street,  New  Yorh  I,  N.Y. 


Capacitance,  shaft  to 
tip;  1.7  minfd. 
Temperature  raPRe: 
— 75*  to  4  175"C. 
\Vithstan(l>  ruRRed  u.'^e. 
UiR})  toKiui'  load;  10"  ll>. 
■Max. 

< 'ompleti  ly  viliiatioii  an>l 
:-liock-|ii oof.  SinRle  unit 
l  onstnii  t  icjii  —  molded 
Mtlaniitie  to  .Metal. 
Illustrated  Literature 


Ret.  Pend. 

^'illistaiul  I  tor  flol  Of  (urvpd  toffd 

Grc*al<*r  Than  liSKV 

Available  oilh 

n,  .  II-  (omrfo  irjunit 

I  linn  nr  Lorkiiifc  types  ^ 

u*  Non -corrosive,  moisture 
and  funRus  proof. 

Used  in  approved  Air 

Force  and  Navy  Equip- 

ment;  Meets  MIL  series  »»» 

armed  forces  specs.  ,  ^  Tube  Sh.rid» 

Fits  standard  slotted  ‘  r/jf\ 

potemtiometers  vithoiit  _ 

wachiuiiiff. 

Wide  ranRe  of  shaft  sheft  (eupiir 
lenRths.  Trimnitr  Covtti 

STOCK  DELIVERIES'  Tub#  Shnid..  tu. 

&  Data  Sheets  on  Request  •  Write  Dep't  “L" 


Offtel  Eittntien 
Shift  (euplir 
Trimnitr  Covin 

Tubt  Shiildi,  itc. 


HARDWARE  MANUFACTURING  CO.,  INC^ 

25-30  163rd  Street  •  Flushing; 58,  N.  Y.  v  INdependence  1-1200  | 


NOW,  A  DUAL-PURPOSE  hu 
A  U  R  I  C  O  N  !;■  I 
•SUPER  1200^^  CAMERA  vA 
with  TeleVision-Transcription  |  d 
"TV-T"  Shutter... 

...designed  for  Kinescope  Recording. ..and 
also  shoots  regular  Live  Action  16  mm 
SoundOn  Film  Talking  Pictures  with  no 
Camera  modification!  The  “Super  1200’’ 
Camera  with  “TV-T”  Shutter  (Pat.  Appl'd. 
tor  1949)  can  Kinescope  Record  a  30 
minute  continuous  show  using  1200  toot 
film  magazines.  Write  today  tor  infor¬ 
mation  and  prices. 


USE  AURICON  "TV -r  KINESCOPES  FOR:  | 

•iK  DELAYED  RE  BROADCASTING  j 

-fr  SPONSOR  PRESENTATIONS  | 

-♦r  COMPETITION  CHECKS  | 

PILOT  KINESCOPES  | 

-|r  SHOW  CASE  FILMS  1 

^  "HOT  KINES"  i 

-K  AIR  CHECKS  i 

Auricon  16  mm  Sound  On  Film  Cameras  g 
are  sold  with  a  30  day  money-back  s 
guarantee.  You  must  be  satisfied!  = 


Auricon  50  ft.  Kinescope  "TV  T"  Demonstration 
Films  are  available  on  loan  to  TV  Stations  and 
Film  Producers.  Please  request  on  your  letterhead. 


BERNDT-BACH,  INC. 

7373  BeverlyBlvd.,  Los  Angeles  36,  Coiif. 


MANUTACTURERfe  OF  SOUNO-OW  FILM 
RECORDING  E6uiPMeNT  SINCE  TQ31  I 
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(continued) 


NEW  PRODUCTS 


1  con- 
(••luip- 
•ratiitn 
Ptrical 


H-16  CHECKS 
the  CHECKER 


Electronic  (\»mpont‘nts,  Herman 
II.  Smith,  liic.,  2.‘52(j  Nostrand  Ave., 
Brooklyn  10,  N.  V.,  ha.s  published 
a  20-paKe  catalog  giviiiK  a  very 
comprehensive  presentation  of 
plugs,  jacks  and  connectors.  Also 
described  is  a  full  line  of  those 
small,  inexpensive,  yet  hard-to-find 
though  essential  components  and 
accessories.  An  index  and  prices 
are  included. 

Product  Ke.search.  Arthur  D.  Lit¬ 
tle,  Inc.,  30  Memorial  Drive,  Cam¬ 
bridge  42,  Mass.,  has  available  a 
new  brochure  ‘‘Product  Kesearch” 
(bulletin  A)  dealing  with  the  de¬ 
velopment  of  a  new  product,  im¬ 
provement  of  an  established  prod¬ 
uct  or  the  method  of  producing  it, 
discovering  new  uses  for  it  or  a 
better  raw  material  for  it.  In¬ 
cluded  are  a  few  common  product 
problems  and  a  listing  of  some 
types  of  products  improved  or  de¬ 
veloped  in  part  or  entirely  by  the 
company. 

Electronic  Control  Booklet.  Photo- 
switch  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass.,  has  published  a 
completely  revised  edition  of  the 
handbook  entitled  “Cutting  Pro¬ 
duction  Costs  with  Electronic  Con¬ 
trols.”  Purpose  of  the  book  is  to 
help  manufacturers  find  the  many 
ways  that  their  operations  can 
protit  Ity  the  use  of  electronic  and 
photoelectric  controls.  It  presents 
4(j  case  studies  of  industrial  con¬ 
trol  problems  and  exjilains,  in 
terms  that  can  be  understood  by 
everyone,  how  they  were  solved 
through  the  use  of  electronics.  An 
index  lists  applications  both  alpha¬ 
betically  and  by  industries.  Line 
drawings  illustrate  nearly  every 
application  described. 


Whenever  you  need  to  supply 
power  to  movable  heavy  ma¬ 
chinery,  portable  tools,  battery 
chargera  and  similar  equip¬ 
ment,  you  can  be  sure  of  getting 
top  service  under  the  hardest 
usage  by  specifying  Carol 
Portable  Cords. 

Each  stranded  conductor  is 
paper  served  and  insulated 
with  30'’!  rubber  compound. 
Wires  are  cabled  with  soft  jute 
to  perfect  roundness,  served 
with  cotton  and  protected 
against  weather  and  abrasion 
by  a  tough  40%  rubb<*r  jacket. 
For  the  severe  service,  Carol 
Neoprene  jacket  resists  acids, 
petroleum  derivatives,  alkalis 
and  deterioration  by  sunlight, 
corona,  oxidation,  moisture, 
or  extreme  temperatures. 

Carol  approved  cords  with 
2,  3  or  4  conductors  of  No.  IH 
to  10  AWG.  Also  available  in 
6  edrs.  of  No.  14  and  16,  and 
other  combinations. 

Power  supply  cable  in  2,  3 
and  4  conductors  of  No.  8  and 
6  AWG. 

For  full  details  on  our  com¬ 
plete  line  write  or  call  Carol 
today. 


For  Omni  Signal  Generators 

■  This  newly  developed  in¬ 
strument  is  a  means  for  check¬ 
ing  precisely  the  phase-accu¬ 
racy  of  the  modulation  on 
VOR  (Omnirange)  Signal 
Generators.  Now  that  the  use 
of  omnirange  receivers  and 
signal  generators  is  so  wide¬ 
spread,  it  is  necessary  to  have 
a  means  of  measuring  the 
phase  differences  between  the 
30  cps  envelope  of  the  9960 
±  480  cps  reference  modula¬ 
tion,  and  of  the  30  cps  variable 
modulation  when  that  differ¬ 
ence  is  required  to  be  0,  15, 
180  or  195  degrees. 

■  An  ip’portant  feature  of  the 
H-16  is  a  built-in  self-checking 
circuit  to  insure  .1  degree  ac¬ 
curacy.  Errors  may  be  read 
directly  on  a  3-inch  meter, 
calibrated  to  read  _i.  4  degrees. 

Writ*  for  d*laH»d  ipcciticotiont 

i-'V  Dcptndobl*  Airborne 

I  1  llettronit  Equipment 


CAROL 


Parts  ('atalog.  Newark  Electric 
(’(>.,  ‘223  W.  Madi.son  St.,  Chicago  6. 

I  Ill.,  ha.s  available  a  comprehensive 
fiarts  catalog  containing  the  new- 
i  est  in  electronics.  This  H16-page 
!  book  contains  thou.sands  of  items 
for  industry  laboratories,  high- 
fidelity,  radio  and  television, 
j  Whole  sections  are  devoted  to  test 


CABLE  DIVISION 

of  Tho 

CRESCENT  COMPANY 
INC. 

k  Pawtucket,  Rhod*  Uland  J 


Wont  more  intormotiont  Use  post  cord  on  lost  page 
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Ij 


Kitii,'. 


BIRTCKER  CLAMP 

for  altfmt' 


every  purpose 


SEALED  IN  MOLDED  BAKELITE 
PLUS  LIGHTWEIGHT 


IN-RES-CO 
TYPE  CX 
NON-INDUCTIVE 
RESISTOR  , 


The  depetulahle  resistive  elements 
that  combine  positive  'ealiiiK  with  the 
important  advantage  of  lit-htweiKht 
Molded  Hakelite  core  reduces  weight 
by  one-half  compared  to  ceramics 
Positive  seal  effectively  iirotects  tin* 
winding  against  fiarmful  climatic  con¬ 
ditions.  Adciitional  IN  KKS-C()  fea 
tures  include  long  life  stability,  hard 
soldered  connections  to  terminals  and 
extra-sturdy,  vibration  proof  terminal 
leads.  Both  CX  and  BX  Kesistor^ 
include  space-saving  terminal  sup 
ported  axial  terminals  of  tinned  wire 


F  IN-RES-CO 
'  TYPE  BX 
NON  INDUCTIVE 
RESISTOR 


The  BIRTCHER  CORPORATION 

4371  Valley  Blvd. 
Angeles  37,  Colilomio 


ASZA, 
^  RELAYS 

IAtCH^N^CALlY  HELD  R£l4y/ 

,  Make  It  a 

^  Mechanically  Held  Relay 


a.  The  relay  must  'stay  put'  on  loss  of  line 
voltage,  or  under  low  voltage  conditions 

b.  AC  hum  cannot  be  tolerated 

c.  Coil  loss  is  undesirable 

ASCO  Electricolly  Operoted  Mechanically  Held  Relays 
are  locked  in  either  position  by  sturdy  mechanicol  link¬ 
ages— no  delicote  hooks  or  latches  to  be  damaged.  They 
ore  operated  by  a  single  coil  mechanism,  positive  in 
each  direction. 

ASCO  Engineers  will  be  glod  to  help  work  out  your 
'relay'  requirements  and  to  furnish  you  with  a  complete 
control  unit,  if  desired.  ASCO  offers  'single  source  re¬ 
sponsibility'  for  Solenoid  Valves  and  Electromagnetic 
Controls  ...  a  responsibility  backed  by  65  years  of 
work  in  the  design  and  manufacture  of  Electromagnetic 
Controls. 


to  amps,  up  lo  13  poles  normally 
open,  12  poles  normoHy  closed. 

25  amps,  up  to  6  poles  normally 
open,  6  poles  normally  closed. 

Other  ASCO  Iteloys  include  power, 
voltage  frequency  sensitive,  time  de¬ 
lay,  close  ditterential,  reverse  cur- 
rent. 


Switch  Co 


3SS-L  LAKESIDE  AVENUE  •  ORANGE,  NEW  JERSEY 


another  IN-RES-CO  solution 
for  CIRCUIT  DESIGNERS 


WIRE  WOUND 


The  Birtcher  Kooi.  klamps  were 
ileveloj->ed  for  iPse  under  conditions 
of  extreme  heat  and  severe  vibra* 
tion  and  sIuKk.  Made  fnsm  a  heat 
treatable  silver  alloy  t»f  bi^h  thermal 
conductivity,  reducinjr  bulb  tem¬ 
peratures  by  as  much  as  lO'*  C,  KOOL 
KIA.MPS  are  improving  the  relia¬ 
bility  of  miniaturi/ed  electronic 
equipment. 

The  fiirtche'  Corporof'OYf,  worfj  $  loryttf  pfC- 
ducer  of  e/ectro  devices,  mamfoini  o 

tfparate  division  Tor  fhe  monwfoctwre  ond  loU 
of  Tube  ond  rontponenf  clompi. 


ask  for  the  NfW 

RESISTOR  handbook 

Ce"»o- 


PIrava  vend  catalog  and 
vaiiiples  by  return  rrtMtl. 


tpiefe  do»o  o< 
•very  pw'pote 
e(0«»“me"d#d 


t';  ' 

coaamcrce 

AVENUE 


Company 


awes*  on  oi 
»e'*'eod 


'i?  UNION 
NEW  JERSEY-  d 


Attention  of: 


Address 
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3/.  5  Poundi 


SA 


ANOTHER  EXAMPLE  OF  PIONEERING 


The  SAR  PULSESCOPE.  model  S-4  A,  is  the 
culmination  ol  compactness,  portability,  and  pre¬ 
cision  in  a  pulse  measuring  instrument  for  radar, 
TV  and  all  electronic  work.  An  optional  delay  of 
0.55  microseconds  assures  entire  observation  of 
pulses  A  pulse  rise  time  of  0.035  microseconds  is 
provided  thru  the  video  amplifier  whose  sensitivity 
Is  0  5V  p  to  p/inch.  The  response  eitends  beyond 
11  MC  A  and  S  sweeps  cover  a  continuous  range 
from  1.2  1o  12,000  microseconds.  A  directly  cali¬ 
brated  dial  permits  R  sweep  delay  readings  of  3 
to  10,000  microseconds  in  three  ranges.  In  addi¬ 


tion,  R  sweeps  are  continuously  variable  from 
2.4  to  24  microseconds;  further  expanding  the 
oscilloscope's  usefulness.  Built-in  crystal  markers 
of  10  or  50  microseconds  make  its  time  measur¬ 
ing  capabilities  complete.  The  SAR  PULSESCOPE 
can  be  supplied  directly  calibrated  in  yards  for 
radar  type  measurements.  Operation  from  50  to 
1000  c.p.s.  at  115  volts  widens  the  field  application 
of  the  unit.  Countless  other  outstanding  leatures 
of  the  SAR  PULSESCOPE  round  out  its  distin¬ 
guished  performance. 


WATERMAN  PRODUCTS  CO.,  INC. 

PHILAOnPHIA  JS,  PA.  WATtRMAN  PRODUCTS  maUDE 


fAMlt  ADOmS,  POmSCOH  . 


WATERMAN  PRODUCTS  iNaUDE 

S-$.A  lAB  ^  PUUiSCOPB 
$•11 -A  MOUiTRIAt  POOKysCOPt 
$•!$•■  JAWMrf  RAKSCOPt^ 
S-14.A  HWHOAM  PpCHmCOPt 
$.I4>B  WlOB  BANO  POCKiTSCOPB 
S-IS.A  TWIN  TUB!  CfifiKIISCOPS 


;  Ah*  RAYONiCP.Ctl^^ 
J  Bay  ?«li4«  «Mt 


Wont  more  informolion?  Utt  post  cord  on  lost  poge. 


NEW  PRODUCTS  (continued) 

(Mjiiiiirm-nl,  iii(lu.-^1ri:ii  eiiuipinont 
(ind  hisrli-t'idulity 

Jirid  (omiioiiftil ',  Is  chd.-^.-^i.s,  accos- 
and  aiiifiiiia-; ;  incliiditiK  tlie 
l;ili->t  nlit  anlttiiia.-^  and  ronvurt- 
iTs,  taiic  and  di.-^k  rcnndcr.'i, 
idiuiKi.':  and  clia nycr.'.  p-a  ami  »n- 
^•|•l•<ltnnlnnil■at  iuti  .-^y.-^tems  t)ll()k.■^, 
t'lid.^  and  tin'  la)(st  in  arnatinir 
riiiiipnicnt .  Win  rr'\ci'  jin.'J.'iiidc 
t-atalipy  .No.  ■'jii  li.-^t.s  the  complnto 
linc-i  of  nal ion  illy-known  nianii- 
fat  tnitT'. 

Miiiiatun*  MullilfsItT.  Inlioiia- 
tioiiai  1  ii.-'t  |■llnli■nt.•<,  Inc..  I’.  ().  lto,\ 
y”.'')l,  .New  llaM'ii  l,‘i.  Conn.  A  re¬ 
cent  data  .>heet  yives  inforniatioa 
on  a  rniniatiire  niultitester  eoiii- 
iiination  volt-olini  meter  for  lest- 
iny  resi.stanees  and  a-c  or  d-c  voU- 
aye.i.  'I'lie  !e.-1er  (lescrilnol  i.-i  only 
1  i  in.  in.  1  *  in.  and  weiyhs 
12  o/.  It  ha-  I  d-c  voltaye  ranye.i 
tcadiny  to  :;oti  v,  1  a-c  voltaye 
laiiye.-;  readiny  to  CiOi)  v  and  1  re 
.'dslance  ranye-i  readiny  to  2,<l()n,- 
niM)  ohm-,  all  .^eleeted  1  rom  the 
front  with  rotary  su  iteii.  Tin' unit 
illii.-'t  rated  and  a  teehnieal  de- 
-enptioii  and  -pee. ''eat ions  are  in¬ 
cluded. 

<  oinponeiit  Shuck  .'Machiiu*.  Tim 
Harry  Coric,  8(17  I’lea.sanl  St., 
Watertown  72,  .Mas?.  Trodiict  bul¬ 
letin  o:’.;")  pre.serif.-  comidele  tech¬ 
nical  and  performance  data  on  the 
type  2(I\T  cornjmnent  .shock  ma- 
chinc.  Tlie  unit  ile.scrihed  is  spe¬ 
cifically  desiyned  for  u.se  in  ne- 
velopiny  and  iiualification-testiny 
eiiiiipnicnt  component.s  that  must 
withstand  .shock  of  the  severity  e.x- 
perienoed  in  military  service, 
('arryiny  load.s  up  to  20  lb,  it  pro¬ 
duces  calibrated  shock  tests  to  a 
maximum  peak  acceleration  of 
21(1  y.  The  bulletin  yives  detailed 
dimensions,  construction  features, 
operation  and  installation  instruc¬ 
tions,  and  calibrated  )iorformance 
curves  for  use  in  testiny  work. 

Microphones  and  Acoustic  Devices. 
Shure  Hrothers,  Inc.,  225  West 
Huron  St.,  Chicayo  10,  Ill.  (’ataloy 
4-1 A  covers  microphones;  micro- 
['hone  p.irls  and  accessorii's ; 
phono  rartridyes  and  pickiip.s;  and 
wire  ami  tape  rccordiny  heads.  It 
lists  replaeemi'iit  information  on 
phono  cart ridyi's,  communications 
microphones  and  mayrmtic  record- 
iny  heads.  Included  is  a  listing  of 

December,  1953  —  ELECTRONICS 


All-Weather 

Protection 

for 

Electronic 
Components 


A 


OPHAR 


"""COMPOUNDS 

Zophar  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  lOO'^F.  to  285  F. 

Special  waxes  non-cracking  at  -76  F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


WITHOUT 
METAL  CASES 


ACME  2002  POTTING  COM¬ 
POUND  is  unaffected  by  cli¬ 
matic  changes  and  assures  100% 
protection  against  extremes  of 
temperature  ranging  from 
—100'’  F.  to  -  185°  F. 

Developed  to  withstand  elevated 
and  subzero  conditions,  ACME 
2002  forms  a  hard,  moisture- 
proof  seal  that  will  not  crack  or 
become  brittle  when  subjected 
even  to  sudden  changes  in  tem¬ 
perature.  Exterior  casings  are 
not  necessory. 

ACME  2002  cures  completely  in 
contact  with  lead  wire,  bare  cop¬ 
per,  and  other  materials  used  in 
coil  winding.  It  is  fungus- 
resistant. 


ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 

MAGNET  WIRE  •  COILS 
VARNISHED  INSULATIONS 
INSULATING  VARNISHES 


1071 


ZOPHAR  MILLS,  INC 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


SO 

1  depends  on 

SO 


it  pays  to  specify 

KEYSTONE 

**Performance-T  esteiT' 

PIEZO  CRYSTALS 

More  than  a  Million  Keystone  Crystals,  now 
in  use  the  world  over  for  frequency  control 
in  military  and  commercial  communications 
equipment  —  have  established  a  solid  repu¬ 
tation  for  Top  Reliability! 


w  rv\ 

’STALS\ 


Our  huge  and  continuing 
production  of  convention^ 
quart!  crystal  types  Insures 
prompt  filling  of  your  orders 
—  be  they  large  or  small 

Far  year  tpaclalliti 
rtquiramanti,  a  aaallfiad 
maaibar  af  ear  anglnaarlng 
staff  it  availabla  for  cae- 
saltatien  with  you  —  at 
YOUR  plant  ar  oort.  Wa 
walcoma  your  Inquiries. 

lltaratara  an  raquatt  ta  Oapt.  E-12 


KEYSTONE  ELECTRONICS  COMPANY 

114  Manhattan  Street'  ^  j  Stamfard,  Connecticut 
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THOMAS  &  SKINNER  Steel  Products  Company 
1120  East  23rcl  Street  •  Indianapolis,  Indiana 


cortinu'  (I 


NEW  PRODUCTS 


fonipaiiN  ri'prt 

(•(.M\t‘iiicm't‘  dl' 
dist  rilmtors. 


inn  'rfstini;  I  nil>. 
Housfi'  'i'filiiiical  Kfl  riji.  iMt  i"!i, 
Terry villc.  Conn.  A  rei'i'iiliy  i.-'iieii 
l-pajre  tniiletin  illn.«trates  and  do- 
.-^crides  tile  eotniiany’.-  liie-  re¬ 
search  and  testiiiK  units.  Standard 
units  descrilied  hase  test  sjiaco 
raiuritiy  from  i  to  t!t>  cii  ft  and  an 
(ilKM'atinn  rany^i'  nf  •  IS.')  !'  to 

S((  K.  All  models  diseusscii  ;ir«- 
id'  the  sidf-i'ontained  typf.  r«  ady 
for  jdtivr-in  oper.ation,  .u.d  are 
availiihle  with  humidity  itatun'. 


Klect  ronic  Htu'nrrlcr  I'.i  Idi  n 

Instriinu-nt.  Div.,  Itohert '■haw- l-'iil 
ton  t'ontrols  (d..  21)2tt  N  hoiiiih 
St.,  I’hihidelphia  22,  I’a.  An  in- 
formati\e  S-jiasri'  ti'chnical  dat;i 
liulletin  covering  the  Tektoloc 
(dectronic  recoider  Inis  tieeii  pre- 
jiared.  Tt  ktolor  fetittires  of  .'im 
plilied  (le-iKii.  accuracy  to  t  1  per¬ 
cent  of  full  Si  ale,  .and  sclf-stiu  t  inc 
operation  from  low-enerr'y  soun  es 
arc  fully  descrihed. 


T\  Accessories.  I'nited  Technnail 
I .al)or;itories,  .Morristown,  N.  d.. 
Inis  inihli.'hed  tin  informative, 
illust  rtited  luilletin  descrihinr 
eij;ht  new  television  to  cessor.v 
liroducts.  Items  descrihed  include 
;i  new  tv  interfeiauice  filter,  uhf- 
\hf  crossover  netwoiK.  two 
receiver  t\  coupler,  a  caliluati'd 
vjiiiahle  inductiinie  kit  and  new 
Klip/ons  for  panel  mountintr.  .\lso 
included  are  a]li).nator-cli|)  adtipli  rs 
and  hantiini-idu^r  Jidtiptei' 


INTRICATE  SHAPES  with 
tolerances  often  as  close  as  1.005 
without  Grinding  or  Finishing! 


The  c«)Stly  heailachcs  and  limita¬ 
tions  of  loose  tolerances  — which 
have  vexed  the  engineer  with  varia¬ 
tions  of  \/h2"  in  permanent  mag¬ 
net  design  —  have  been  virtually 
eliminated  by  'I  homas  .Skinner, 
specialists  in  magnetics  for  more 
than  half  a  century. 

Now  y‘)ur  engineers  can  specify 
the  intricate  casting  shapes  — with 
sharply  delined  relief — which  in  tlie 
past  have  been  too  difhcult  or  too 
expensive  to  produce.  Tin  )ugh  rad¬ 
ically  new  techniques,  Thomas  it 


Skinner  permanent  magnets  are  cast 
with  such  close  precision  that  little 
or  no  grincling  atui  finishing  is  re¬ 
quired  lor  dimensional  accuracy. 

(kdl  in  a  I  homas  it  Skinner  en¬ 
gineer-let  liim  w  iirk  w  ith  your  ow  n 
ilevelopment  spet  iaiists  —  learn  how 
your  permanent  magnet  problems 
ol  close  tolerances  ami  intricate  ile- 
signs  may  'be  solved  by  the  new 
Thomas  it  Skinner  technique  — 
mtw!  \\  rite  totlay — ask  for  the  new 
Thomas  it  Skinner  Permanent  Mag¬ 
net  Bulletin,  No.  151. 


Complex  I'ljine  .\nal>/er.  fi  i  li 
iiolotry  1  n.-t nimiuit  Cuip. 1  .Main 
Si.,  Alton,  .Mu'^s..  has  a\:.ilalde  ;t 
fi-iuieo  hullidiu  oil  its  tyi'f  2.')i>-A 
complex  plane  atialyyer,  a  com¬ 
puter  for  network  anab-^is  and 
control  svstem  design.  A  detailed 
de.scription  of  the  instrument’s 
theory  ami  operation  i.s  included  in 
the  hulletin,  along  with  lists 
'pecilicat ions  and  featni' ■ 


Side-Register  Control  >\siem'-. 

•  ieiieral  Mlectric  Co..  .Schenectadv 
o,  N.  Photoelectric  side-regi-tei- 
control  sy.sti-ms.  how  they  n[ierati' 
and  what  they  do,  are  descrihed  in 
a  2-color,  S-page  hulle’in,  1». -iv- 
nated  as  CM.A-.'ift  17,  the  puliln  ,i 
lion  explains  the  two-p  nt  and 
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ecision 


matters 


RUGGEDIZED,  GLASS-TO-METAL 
HERMETICALLY  SEALED 
1^  INDICATING  INSTRUMENTS 


Provides  accurate  and  sensitive  meons  for 
electrical  measurement  under  extreme 
conditions  of  shock,  vibration,  weather 
conditions  and  climate.  They  meet  the 
dimensional  requirements  of  JAN-1 -6  and 
are  completely  interchangeable  with 
existing  types  in  AC  and  DC  ranges. 


%tron 


The  component  ports  of  these  instruments  ore  fabricated, 
assembled,  adjusted,  tested  and  hermetically  sealed  under 
controlled  and  exacting  conditions  free  from  contamination 
in  our  Air-conditioned,  Temperature-Controlled  plant. 


tNVtfONM(NT  ffff 
IKCTMlCAl  fQU^^^itNT  by 


'Irausformcrs  for  T'dcvhion 
. , .  Kitdar . . .  Aircraft . . . 
Cicohhysics ,  , .  Radio 


^HAOSTRON  COMPANY,  151  PASADENA  AVENUE,  SOUTH  PASADENA,  CAUf. 


PI  "S'* 

Banana  Plugs 
have 

MOLDED  Plastic  Handles 


You  will  tin<i  T  iicrni-ulur  rc.uly,  willing 
and  fully  rju.ililitd  to  h.iiullc  your  trans¬ 
former  requirements,  liigi  nee  ring 
experience  and  mamif.icturing  know¬ 
how,  developed  over  a  period  of  35 
years,  form  tlie  hard  core  that  makes 
The...i..dor  today  s  largest  West  (ioast 
manul.icmrerof  electrual  apjiliances  and 
transformers  We  would  like  to  work 
with  you  on  your  next  project  involving 
the  design  and  produ  .tum  of  transform¬ 
ers  tor  spec  ilic  retjuirements  .  including 
Joint  Arms  N'.ivy  spec  ilications. 


SMITH  ts  FIRST  to  provide  phone  tips  and 
ban;»na  plu^s  with  precision  molded  plastic 
handles  for  better  fit,  durability,  and  ap¬ 
pearance  Depend  ort  SMITH  tor  the  be^l 
and  newest  m  elertronic  connecting  de¬ 
vices  Whether  vour  needs  can  he  filled 
from  the  standard  Imes  m  our  catalog,  or 
whether  you  require  special  components 
or  assemblies  we  vv*irofne  your  inquiries 
Write  Dept  i  for  FRff  catalog  No.  53  A, 
the  industry's  most  comprehensive  presen¬ 
tation  of  connectors,  with  complete  pic¬ 
torial  and  schertiatic  data 


transformers: 


Audio  Auto  Geophysical 
Driver  Filoment  High-Fidelity  Audio 
Input-Output  Midget  Plug-In 
Plote  Power  Television 
Tube  to  Line 


ELECTRONIC 

COMPONENTS 

TV  ACCESSORIES 
PLUGS.  JACKS 
SWITCHES.  TEST  LEADS 
HARDWARE 


aliO  Chokvi  and  Reactors 


THERMADOR  ELECTRICAL 
MANUFACTURING  CO. 
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pri)|)i»rtiot>al  registcM'  systmis  that 
art-  used  on  slitting,  rewitidiiiK. 
side-trimmiiiK  and  printing  opera¬ 
tions.  Operational  drawing?  "show 
the  various  u.ses  and  features  of 
the  two-point  (for  moderate  -peed 
runs  I  and  proportional  t  for  hit^h- 
speed  hitch-accuracy  revrister  (  on- 
trol  systems,  (’omponent  [tarts  and 
various  installations  are  photo- 
tcraphically  presented. 


for  Military  Use 


Hitjh-('urrenf  Test  Instrument. 
Multi-Ami)  Corp.,  Harrison,  N.  J., 
has  available  a  4-patre  catalog  de¬ 
scribing  6  different  models  of  a 
[trtrtahle  high-current  test  instru¬ 
ment.  Instruments  shown  include 
the  standard  models  1010  (1  kva) 
and  1005  (2.5  kva),  as  well  a.s 
models  with  built-in  ammeter  and 
l)uilt-in  electronically  actuated 
(‘lectric  stop  timer.  The  illustrated 
catalog  05.‘{  gives  siiecitications, 
aititlieation  data  and  prices  on  a 
tesfiiijr  instrument  that  [terrnit.s 
economical  and  safe  checking  and 
caliltrating  of  curreiit-actua'ed  de- 
\  ices  '•'uch  as;  motor  starter  o'. er- 
load  ndays,  current  transformers, 
circuit  breakers,  rec  lost'rs,  sec- 
tionalizers.  fuse  link:'  and  meters. 


.dot’*®” 
^000  " 
HO  ' 


(Jn»wth  of  Electronics  Industry. 
Radio  -  Electronics  -  Television 
•Manufacturers  Association,  777 
1 1th  St.,  N.  \V.,  Washington  5,  D.  C. 
The  t'xciting  dt'velopment  of  the 
eii'ctronics  industry  from  Hcn- 
jarnin  Franklin’s  kite;  flying  days 
to  the  [tresent  age  of  electron¬ 
ically-controlled  rockets  is  vividly 
[tort rayed  in  a  new'  booklet,  “The 
Kite  and  the  Key.’’  Designed  pri¬ 
marily  for  school  and  classroom 
use,  the  booklet  briefly  traces  the 
history  of  the  industry  and  ex- 
|)lains  in  nontechnical  language 
the  workings  of  radio  and  tv. 


Also  available 
60  cycle  types. 


All  military  specifications  met.  Liberal  safety 
factors  to  meet  emergency  conditions. 

EXAMPLES: 

Writ#  todoy  lor  compiet.  Frequency  tolerance  0-500  cps. 
infotmot.on  Voltagc  Toleraoce: 

Caiolog  280B  0-500  cpi  ,  30*''/  _  20^7 

Catolog  2460  60  cpt  ^  , 

Noise  level  200  microvolts. 


Electrical  .Measuring  Instruments. 
Cray  Instrument  To.,  64  W.  .lohn- 
son  St.,  Philadelphia,  Pa.  Catalog 
E-16  is  presented  as  a  permanent 
file  of  information  on  instruments 
for  measurement  of  electrical 
characteristics  to  the  precision  re¬ 
quired  in  modern  laboratories  and 
industrial  plants.  In  the  first  sec¬ 
tion  are  shown  resistance  stand¬ 
ards  and  resistance  measuring 
apparatus.  Additional  leaves  de¬ 
scribing  the  company’s  potentiom¬ 
eters  and  accessory  apparatus  will 


»1  IVXMf  STtItfp'SOUTN  60STON  MASf. 
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Oynamofofi 


Carter  Motor  Co. 


Dekatron 


6  types  available  with  cour>ting  rates  up  to 
4000  per  second*  Idea)  for  application  where 
silent  operation  and  high  speed  are  required. 
Tubes  provide  visual  indication  by  position  of  the 
glow  in  tube  .  .  .  low  current  droin  permits 
inexpensive  power  supply. 

*Other  types  with  speeds  to  20kc  available 
soon. 


MAIL  COUPON  FOR  CATALOG 

Carter  Rotary  Power  Supplies  ore 
made  in  a  wide  variety  of  types  ond 
capacities  for  communications,  lobora- 
tor/  and  industrial  applications.  Used 
in  aircraft,  marine,  and  mobile  radio, 
geophysical  instruments.  Ignition,  tim¬ 
ing,  etc.  MAIL  COUPON  NOW  for 
complete  Oynamotor  and  Converter 
Catalogs,  with  specifications  and  per¬ 
formance  charts  on  the  complete  line. 

(llffQ©!?  motor  CO. 

2646  N.  Meplewood  Av«. 

Chicago  47 


2646  N.  Maplewood  Ave.,  Chicago  47 
Pleaie  tend  new  colologt  containing  com¬ 
plete  information  on  Carter  ‘•Cuttom"  Con- 
vertert  and  other  Rotary  Power  Supplies. 

Name _ 

Address _ _ 


COMPACT 


DEPENDABLE 
EFFICIENT  ^ 


EFFICIENT 


THE  NEW 


DC-AC  CONVERTER 


COILS 


trafor® 

ndusW'®* 


-  STAR  PERFORMANCE  AS 
MANUFACTURERS  OF  TRANSFORMERS, 
REACTORS,  FILTERS,  TOROIOAL 
FOR  THE  ELECTRONICS  INDUSTRY 


Now  in  its  ninth  year  ol  operation,  Saratoga  Industries,  Inc. 

hOB  built  a  solid  reputation  lor  the  manufacture  of 
^4  precision  windings.  Approved  lor  in  plant  testing  under 

MlL-T-27,  Saratoga  Industries.  Inc.  is  also  prepared 
to  handle  all  types  of  commercial  production.  Saratoga 
engineers  invite  your  inquiry  to  help  solve  your  probl:;ms 
relating  to  reactors,  Iranslormers,  tillers  and  windings  of  all  types. 

SARATOGA  INDUSTRIES  INC  SARATOGA  SPRINGS,  h  T 


These  latest  of  all  Carter  OC  to  AC 
Converters  are  specially  engineered 
for  professional  and  commercial  ap¬ 
plications  requiring  a  high  capacity 
source  of  60  cycle  AC  from  a  DC  powor 
supply.  Operates  from  storage  bat¬ 
teries,  or  from  DC  line  voltage.  Three 
"Custom”  models,  delivering  300, 
400,  cr  500  watts  115  or  730  V.  AC. 
Wide  range  jf  input  voltage,  12,  24, 
32,  64,  110  or  230  V.  DC.  Unequalled 
capacity  for  operating  professional 
recording,  sound  movie  equipment 
and  large  screen  TV  receivers.  Avail¬ 
able  with  or  without  manual  fre¬ 
quency  control  feature. 


Mag 


OfOf 


Genemofofi 


tndoefot'  Ahef/tafofs 


Cold  Cathode  Glow 
Transfer  Counting  Tubes 
permit  use  of  low-cost,  dependable 
circuits  for  timing, 
counting  and  computing  ‘ 


Dekatron  tubes,  manufactured  by  Ericsson  Telephones,  Ltd. 
of  Great  Britain,  are  distributed  in  the  U.S.A.  and  Canada 


exclusively  by  Atomic  Instrument  Company 

Ibed  in  the  article,  "Pel  eerthed*  Counter  Tube  Appll 


Electronics  —  November,  It53. 


Appitcattens”, 


The  Preset  Counter  *  Model  164 

Utilizes  Dekatron  tubes  lor  industrial 
counlinq  and  controlling.  Counting  speeds 
up  to  5,000  units  per  second,  automatic  or 
remote  reset,  outputs  for  controlling  pro¬ 
duction  equipment,  register  copocity  of  I 
million.  For  complete  data,  request  Bulletin 
GCIO  6., 

Soles  Representolives  in  principal 
cities  —  write  lor  names. 


fliomic+r.”«*r.'H"; 

.u.  CAMMIOOf  Se.MAiS. 
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It  pays  to  check  TEFLON" 
for  non-porosity 


Penelrating  dye  applied  on  cleaned  Teflon  part 
will  penetrate  wnerever  porosity  exists. 


Magnified  section  of  porous  Teflon  part,  even 
when  wiped  clean,  shows  telltale  dye  stains. 
You'll  find  no  such  dye  penetration  in  Fluoro- 
flex-T  products 


Assure  did 2v trie  sfabiliiij  in  parts 
by  using  non-porous  FLUOROFLEX-T 


Porosity  detracts  from  any  insulating  material  —  even 
from  a  virtually  perfect  UHF  dielectric  such  as  Tctlon. 
How  fan  you  tell  whether  Teflon  has  porosity?  By  a 
penetrating  coloied  dye  test.  Clean  the  part,  apply  dye. 
wipe  ofT.  When  magnified,  absorbed  spots  of  dye  can  be 
plainly  seen. 

Put  Fluoroflex-T  products  to  the  test  and  you  won't 
find  any  penetration  in  either  rod,  tube,  or  sheet.  For 
two  reasons:  (1)  Teflon  powder  is  extruded  or  molded 
on  equipment  especially  designed  to  compact  it  to  the 
critical  density.  This  not  only  jirevents  porosity  but  also 
provides  highest  tensile  strength.  (2)  Normal  discolora¬ 
tions  in  Teflon  are  left  unbleached  to  retain  this  optimum 
density. 

That’s  why  you  can  always  count  on  Fluoroflex-T  for 
electrical  stability  in  severest  use.  Stress  relieved,  it  is 
also  dimensionally  stable  and  machines  properly  with 
minimum  rejects.  Write  for  Bulletin  FT-l. 

'DuPont  trade  mark  /or  ilj  tetrafluoroetlii/lene  resin. 

*  Resistoflex  trade  mark  for  products  from  fluorocarbon  resins. 

RESISTOFLEX 

corporation 

Belleville  9,  N.J. 


SPECIALLY  ENGINEERED  FLEXIBLE  RESIST/. 4T  PRODUCTS  FOR  INDUSTRY 


NtW  PRODUCTS  fcontinued) 

he  is.-iued  ill  the  near  future  and 
tan  be  added  to  the  catalog  as  re¬ 
ceived. 


.Vulfimatic  Bridge-Balance  and 
Calibrating  I'nit.  B  &  F  In.'^tru- 
ment-t,  fnc.,  •17.‘12  N.  Broad  St., 
Philadelphia  II,  Pa.,  ha.-  available 
a  -ingle-sheet  bulletin  illu-trating 
and  describing  an  automatic 
bridge-balance  and  calibrating 
unit  tmoibd  21-2<M»i  that  matches 
an.v  strain  gage  or  re.sisfanci  pick¬ 
up  to  any  oscillograph  gahanom- 
eter.  The  unit  described  provides 
j  the  direct  recortiing  of  .-trains, 
loads,  acctdt'rations.  foil  fs  and 
1  jire.ssure.-.  A  single-clumnel  .-i  he- 
niatic  drawing  is  included. 

Moflerni/ing  Miiterials  Handling. 

I  Ceneral  Fleet  ric  Co..  .Syracuse. 

I  N.  y.,  has  publi.'hed  a  li-jiage  illii.s- 
;  trati'd  booklet  discu-.-ing  the  ap¬ 
plication  of  two-way  radio  in  the 
materials-handlingr  (ield.  The  book¬ 
let  relates  the  proven  manners  by 
which  tuii-w.ay  radio  can  cut  costs. 
impro\e  efficienc\-  and  increase 
production  when  applied  in  this 
field.  The  publication  includes 
avio'.ige  costs  of  eipiipment  in¬ 
stallations  and  a  resume  of  FtT’ 
licensing  regulations.  Also  in¬ 
cluded  i-  :t  list  of  2.'<  (iF  oflices 
throughout  the  country,  from 
which  communications  aihisory 
'er\  ice  is  now  ;i\ ai l.iide  to  pro\  ide 
answi'i’'  to  sjM'clIie  apjilication 
problems. 

.SeiMf  S>  stems  and  <  omponents. 
M inneapolis-llonc  \  well  Regulator 
t  o..  Wavne  and  \\  inilrim  .Avos., 
Philadelphia  If,  P;i.  Instrumenta¬ 
tion  data  sheet  l<i.2<i-2a  describes 
Brown  amplifiers,  convertt  rs  and 
motors,  adaiftable  to  a  wide  variety 
of  servo  loops  and  electromechan¬ 
ical  systems.  Applications,  specifi¬ 
cations  and  amplifier  iiiiuit  vs  motor 
speed  fables  are  included;  in  addi¬ 
tion  to  motor  dimension  data  and 
table  of  typical  servo  compon«Mit 
combinations. 

('nil  Bulletin.  Aerocoil.  Inc.,  24 
CTifT  St.,  .Ter.soy  City.  N.  .T.  A  re- 
I  cent  4-page  bulletin  discusses  the 
design  and  manufacture  of  coils. 
Included  are  listings  of  cores  on 
which  coiis  .ire  produced  and  a 
full  line  of  inodiicts.  Typical  coils 
illustrated  include  r-f  coils,  r-f 
chokes,  delay  lin<‘s,  toroids,  coils. 
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At  600  M.P.H. 
He  Bets 


On  the 

Wiring  System 


For  Dependable 
Electronic  Wiring 
Leading  Manufacturers  Choose 
UNILECTRIC  Wiring  Systems 

^'car  after  year  .  .  .  for  over  ten  years 
.  .  .  r\II.F(TRIC  has  produted  millions 
()f  wiring  systems  for  over  150  leading 
manutaeturers  of  elcitric  and  electronic 
produits.  If  you  still  fabricate  your  own 
elec  ironic  wiring  it  will  pay  you  to  in* 
vestigate  I  NILICTRIC 

There  is  Only  ONB 
Standard  of  Quality  at 

UNILECTRIC 


life  C''d  pefhops  o 
mojor  bcf|?e  de* 
perd  c*'  'f. 


The  tome  work* 
monihtp  ,  .  th# 
tome  tfondardt  of 
quality  protect 
your  product  wir* 
ing  and  your  pro* 
duct's  reputotiort 
for  dependobiilfy. 


To  otsw'e  utmost 
dependobility  plut 
cost  sov.'>g  engi- 
neerirg  ass  stance. 


schedule  deliv* 
ery  ■,  .«*estigate 
UNIlECTBiCfodoy. 


UNILECTRIC 

QUALITY 

Protects  Your 
Products 


I  n  V  e  St  §  gat  e  UNILtCTRIC  Today 

^iti££cr/ric 


> 


(5 


/ 


Miniature  and  Sub-Miniatute 

SUP  RING  ASSEMBLIES 
BRUSH  BLOCK  ASSEMBLIES 
COMMUTATORS 

and  other 

Electro-Mechanical  Components 

PRECISION  MADE 
TO  YOUR  OWN  SPECmCATIONS 


Precision  molded  products  with  exacting  tolerances  in 
precious  and  non-precious  solid  metals  of  all  alloys.  All 
types  of  Thermo-Plastic  and  Thermo-Setting  materials. 

Slip  Ring  Assemblies  labn-alcd  or  one  piece  precision 
molded  to  your  specifications  in  Nylon.  Kcl-t,  Mineral  filled 
Mcliaminc,  Phenolic,  and  o:hc’  .materials.  Rings  and  leads 
spot  welded  or  brazed  together  for  positive  electrical  circuit. 

Our  Swiss  methods  and  techniques  are  geared  to 
meet  exacting  requirements.  We  invite  your  inquiries. 

COLLECTRON  CORPORATION 

Murray  Hill  2-8473  •  216  East  45th  Street  •  New  York  17  N  Y. 


What’s  Different  About  the  NEW 
PREMIER  DESK  CABINET  RACKS 


LOOK  AT  THESE  STAR  FEATURES  I 

'A'  They're  knocked  down  to  save  you  valuable  storage 
space  and  shipping  charges. 

They're  availabie  in  Standard  and  Super  Deluxe 
models. 

When  assembled,  bolts  are  invisible  and  the  racks 
cannot  be  distinguished  from  the  welded  models. 
Available  in  10  different  sizes  for  each  model. 


WRITE 

TODAY 

FOR 

FREE 

CATALOG 


W/umSYSTiMs  I  IPmUMlIllIll  METAL  PRODUCTS  COMPANY 


Manutortuted  by 

UNITED  MANUFACTURING  A  SERVICE  CO 

AOt  South  6rh  S(r««t  •  MJwoukve  Wiitonstn 


PRECISION  BUILT  METAL  HOUSINGS 

3160  WEBSTER  AVENUE  •  BRONX  67,  NEW  YORK 
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NEW  PRODUCTS 


(continued) 


lilters,  custom  coils,  traiisforniers 
and  noise  suppressors. 

Instruments  for  Modern  Measure¬ 
ments.  firush  Electronics  Co.,  3405 
IN‘rkins  Ave.,  Cleveland  14,  Ohio. 
A  34-page  book  illustrates  and  de¬ 
scribes  over  37  ditferent  instru¬ 
ments  especially  engineered  and 
produced  for:  electrical  measure¬ 
ments,  physical  measurements,  re- 
.sistance-welding  measurements, 
textile  measurements,  ultrasonic 
energy  applications  and  electro- 
acoustical  measurements.  S''veral 
new  instruments  are  included  as 
well  as  improved  models.  The  book 
is  of  special  interest  to  research 
engineers,  methods  and  production 
engineers,  factory  superintendents 
and  other  production  and  research 
executives. 

Keys  and  Switche.s.  Leeds  & 
i  .N’orthrup  Co.,  4034  Stenton  Ave., 
Philadelphia  44,  Pa.  A  new  12- 
!  page  catalog  gives  complete  in¬ 
formation  about  keys  and  .switche.s 
for  use  in  industrial  or  laboratory 
applications.  It  describes  how  the 
I  keys  and  switches  are  being  used 
'  to  connect  into  low-voltage  circuit 
I  thermocouples  Thermohm  or  R;iy- 
j  otube  detectors,  conductivity  lells, 

I  batteries,  galvanometers,  or  other 
two  or  three-lead  elements.  In¬ 
cluded  a-e  ]>hotos  and  line  draw¬ 
ings  illustrating  the  design  fea¬ 
tures  of  the  keys  and  switches.  To 
facilitate  selection  of  switches, 
necessary  dimensions  and  mount¬ 
ing  directions  are  given.  For  each 
reference,  all  specifications  are  ar¬ 
ranged  in  tables. 

Snap-.\ction  Plate-Circuit  Relay. 
Thermo  Instruments  Co.,  1310  Old 
Countj  Rd.,  Belmont,  Calif.  \ 
new  relay  having  sharp  single-im¬ 
pulse  opening  and  closing,  and  thus 
primarily  applicable  to  plate-cir¬ 
cuit  application,  especially  with 
thyratrons,  is  described  in  a  new 
leallet.  Form  C-1-753.  The  new 
unit,  designated  as'  the  type  ('  re¬ 
lay,  is  illustrated  and  described  as 
a  rugged-service  device  incorporat¬ 
ing  a  snap-action  switch  with  con¬ 
tacts  suitable  for  highly-inductive 
loads.  Data  are  included  on  overall 
dimensions,  weight,  frame  type, 
armature,  core,  coil,  power  require¬ 
ments,  release  value,  contact  rating, 
contact  arrangement  and  mounting. 
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I 

STANDARD 

SIGNAL 

GENERATOR 

TYPE  TF  867 


AtA  WITHOUT  FJA 

I 


I  . 

I 

100%  MODULATION 


jyj  Ar  Currier  rtUHiuhtCil  at  400  cpx  — 
uuiiio  umrt  »•  ttfi  ittner  irm  e  shm  s  fiUetity 

I  xcelicnt  amplitude  modulation 
is  an  outst.mding  tcature  -  a.m. 
aeeompamed  by  unmeasurable 
f.m.  Other  features  meliKic  ; 

Wide  range  -  15  kc  (or  less)  to 
.30  me  on  1 5  ft.  Ingh-diserimma- 
lion  full-vision  scale.  Crystal 
Accuracy  0.01'',,  with  built-in 
I  me  h.irmomc  source.  High  Output  4  \olts  down  to  0.4  microvolts. 
I'IcxibIc  Mtalulation  internal  4(K)  and  l,0<K)  cps.  extern.il  50-10,(KK)  cps  within 
a  db.  .Also  incorporalcd  :  autom.i'ic  level  contnd,  negatne  feed-back,  motluialion 
monitoring  by  dual-reciilication  and  variable  impedance  termination  with 
anim.ited  diagram. 

,A  sigii.il  generator  also  ideal  as  .i  \uieo  oscill.itor  for  wide-band  teleMsion  systems. 

MARCONI  INSTRUMENTS 

Spcfi.dists  in  eAin,nnjniL.i!loii  Tcil  t 

23-25  BEAVER  STREET  •  NEW  YORK  4 

CANADA:  CANADIAN  MARCONI  CO.  MARCONI  BUILDING.  2442  TRENTON  AVENUE  MONTREAL 
ENGLAND:  He«d  Office:  MARCONI  INSTRUMENTS  LIMITED  ■  ST  ALBANS  HERTS. 

M»na*.n|  A*enr»  in  Export:  MARCONI'S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  •  LONDON  •  W  C  2 


LOW-TIMPIR  ATURE 


HEATH  COMPANY 

BENTON  HARBOR  14, 
MICHIGAN 


TRANSFORMERS 

HERMETICALLY  SEALED 


^  This  Wrbbrr  test  unit,  desiRncd  for  production  and  rx- 
pcriincnta!  testing,  has  a  tern{>eraturr  ran^r  from  *  250^F  , 
tc)  100  K  Tlic*  pull  down  to  -  10(J‘’F  ,  is  achieved  in  45 
ininules.  and  can  be  cycled  from  lUO^'F.,  to  •  250'^F.,  in 
.10  minutes  05*  ,  relative  humidity  is  provided  at  tenn>era 
tures  between  75  F  ,  and  45 '•'F  Va<*uum  equipment  can  be 
addeil  to  simulate  htRh  altitutles.  The  lest  chandler,  pro 
vide<l  with  a  moisture  proof  liRht  for  illumination,  is  4*j 
cubic  feet.  20  inches  hiRh.  20  inches  wide,  20  inches  deep 
HirIi  ainl  low  temperatures  are  Roverned  by  a  temperature 
controller  witli  scale  ratiRe  from  200'^‘F.,  to  ‘400  F. 
with  a  d  tlcRree  control  point  ihfferential,  1*2  deRrees  plus 
aiul  minus  The  humidity  is  reRulated  by  a  wet  an<l  diy 
bulb  controller  Unit  size  is  hO'  loiiR,  45'  wide,  74'  hiRh 
Apertures  in  left  side  of  cabinet  provide  for  electrical  ca'ldrs 
to  enerRi/e  ecpnpment  beiiiR  testetl  Weblier  offers  a  cfim- 
plete  line  of  test  units  for  varums  applications. 

Writ#  for  mor*  compfet*  inhitmafioti 


•  Designed  to  MIL-T>27 

specifications 

•  MIL-T-27  standard  steal 

cases 


•  Rugged  sealed  terminals 

•  Core  and  coil  securely 

anchored  to 
mounting  studs 

•  High  vacuum  impregnated 


•  Fully  tested  and 
guaranteed 

These  quality  standard  types  are 
readily  available  and  cover  o  wide 
range  of  specifications,  set  forth  in 
detail  in  a  new  catalog. 


NfW 

multimeter 

KIT 

$2650 


signal 
TRACER  KIT 

$2350 


►  rNEW 
SCOPE  KIT 

$5950 


TEST  EQUIPMENT 


CONDENSER 
CHECKER  KIT 

$1950 


lUJII.n  YOUR  OWN  IN(  RI  Asr 
KNOWI.l  lX.i:  —  .^AVI.  MOM  Y  - 
HUY  niRI.E  r  I  ROM  M.iNUI  A(  - 
'lU'Rl.R  .  .  .  liip  (.[ii.ilily  iiistrumints  iii 
kir  form  tLjtiirini;  l.iHst  Icsil;!!  anil  nr- 
iiMf  licvilupnu-nts.  (  iimplili-ly  ilitaiii.il 
■Mcp  In-sfi'p  LonstriK  tjDii  manual  -  iliar 
pntorials  —  umijktc  sihii.aiiis  All 
'•lutt  nutal  wiirk  pumlic  !  turnuil  an.l 
nnishcil.  Low  kil  piiii-s  miluilf  tnlu-s, 
(liassis,  labinct  and  all  i.ciiNsary  lon- 
s'rui  lional  «om|K)ncnfs. 

Kits  tor  the  SI hool  —  serviie  shop  — 
industrial  laUiratory  —  hohhyist,  eti. 

W'ritc  for  free  (aralo.i; 
for  further  information. 


vacuum  tube 
voltmeter  kit 

$245.0 


Quotations  sub> 
mitted  promptly 
on  tho  abovo 
and  oil  othor 
typos  of 
tronsformors 


TUBE  CHECKER 
KIT 
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PLANTS  AND  PEOPLE 


Edited  by  WILLIAM  G.  ARNOLD 


Sorirlx  iion(>r>o  lMijj![iiirri> 


'i’lil.  A  (dill  i  rinv  Si.' ii  '  'i  ■ 

'litv.cii  tliri'i*  awiirils  f'lr  ai-liicM-- 
iiii'iil.  an  lioimraiy  mciiila  isliiii  atui 
I'diir  fi'liDUsliips  at  its  aiiiiiial 
liaiii|iii't  Ill'll!  ill  riuijiiiii  t iim  witli  its 
l•'it'lll  Aniiiial  ('mui'iitinn. 

I'lii'  Sncii'ty’s  .loliii  II.  I’litts 
Awaiil  fur  iiut.stamliMV  ai  liicM  nn'iit 
in  auilin  l•llyiIlt'^•l■illy  wa.s  j.d\rii  tn 
I'alwaril  W'.  Ki'iloyy.  Ammiy  Dr. 
l\i  !liiy;r',''  iiia.inr  arliii-x i  iiiriit i-  liis 
roll'  in  till'  ^!^•Vl•lll|lnll‘llt  nf  tin'  itiri'- 
Ki'lliiyj.’  il.\naniir  liiiiii.'||H‘akcr.  Hr 
jiiiiii'il  IR'A  ill  l'.i;’,n  .hkI  on  his  ri‘- 
liri'nnnl  I'rnni  art  ivr  . servin' in  I'.ils 
was  in  i  liari.'i  nf  aiKanml  iie\e|n]i- 
inent  eiiydneeriny  in  t lie  enyini  eriiiy 
priiilnrts  ile|iartnienl  nf  RCA  N’irtnr 
I  rnnieiliately  n|inn  retirement,  he 
was  appnintei!  eniisnll inp’'  I'liyineer 
tn  tile  ilepartmeiit.  a  pnst  he  helil 


(li!  ii  rerelltly. 

1  lie  Kmile  Rerliner  Awanl  was 
.ei\en  In  llenr>  < llurri'i.n  "in  rer- 
nyiiitinii  nf  his  nil  t  si  anil  iiiy  iinen- 
ti'ilis  anil  .le\ elnpmellt  s  ill  amlin  ell- 
y  iiienriii.e' ;  fnr  liis  applii  atinii  n| 

'  iMiismi  -sinii  line  pi  Ineiples  in  In.ni- 
speakers  am!  tlie  lateral,  rnhher  line 
ri'inriiei  iiseil  ill  makiiiy  the  first 
ami  rnanv  'iiliseipient  elect  rirally 
c'lt  rc.nriis  fnr  phniineraph  ami 
talkin'-'  imne  ippli'.  at  inns ;  ami  fnr 
.'li.-  n 'lit  ri  hn  t  i.  Ill  '  In  larlinll-'n'.ittnll 
mirrnplli  lies,  ihc  nl  tlinpllntlir  \  ir- 
trnla,  e,  ire  spriny  rela\ s  ami  a 
nidlt  i-reeil  elect  i\.e  sieilallitie 
tein  iisnl  in  tnnlhle  radin." 

■file  .Sneietv  ya\e  all  hniinrary 
inemhership  tn  I'lilu:  "il  t  .  \\  elite  in 
recnpMtitinn  nf  his  a  hievements  in 
amlin  enyineeriny.  Dr.  W'l  nte  has 


l*Ai<jiii(S‘rs  Att<‘ii(l  S.MI*rK  ( ioiivnilioii 


Teleyision  and  motion  picture  engineers  in  attendance  at  the  74th  Ecmiannual 
convention  ol  the  SMPTE  in  New  York  City  included,  left  to  right:  Axel  G.  lensen 
oi  Beil  Labs,  lohn  B.  McCullough  ol  the  Motion  Picture  Association  of  America. 
Raymond  Guy  of  NBC.  Loren  L.  Ryder  of  Paramount  Pictures  and  Russoll  O.  Drew 
oi  RCA  Victor 


OTHER  DEPARTMENTS 
featured  for  this  issue: 


yejqe- 

Electrons  At  Work 

^0-1 

Production  Technique 

262 

New  Products 

.  308 

Now  Books 

•Hf.i 

Rcjcktclk 

420 

lie(  II  I  nyayi  il  tnr  iic.irl,'.  ;  •  ear' 

111  l"ciinicai  rc'i'aiih  a!..!  .tivdi 

linns  h.tVe  rel.lted.  f'  .  '  imi'l 

p.art.  In  ai  niist  ii  --  ami  a'  ■  :  -a.l  in- 

siriiments.  wiiii  'pecia  i'  tec  '(■ 


their  apitlicalinii  tn  ine  'r-in'mis- 
si((n.  reenriliny  ami  repr.  'im  ' inn  d' 
speech  ami  tniisic.  <)m  "f  his 
earl,\’  (leN-elnpim-nts  i-  tl.e  <  'i.  icn.'cr 
n.icrnphnne. 

'ITie  Amlin  flnyinm  riny  .'■(s  iety 
Award  fnr  service  In  Hie  .society 
was  hestnwed  this  ye.tr  ipnii  tl. 
.Mel’rnml,  editor  and  pildi-iier  id' 
".Amlin  Knyineerinp'." 

Four  fellowships  were  .iwarded 
li.v  the  .'society  fer  niitstarniiny  work 
ill  the  amlin  eiiyineeriny  field.  The 
recijiients  wa>re ;  Howard  A.  ('iiinn 
(d‘  CDS.  .1.  l.eRel  nf  Amlin  De- 
\  iees  .‘iml  .-Xiidin  liistriiment,  fhes- 
ter  A.  Rackey  nf  NIH  il.  F. 

R'lV '  (d'  IR  '.\  \'i.  tor. 


Ma^iirlit*  Ki't'ortiiii^ 
\ssociiili«>ii  I'oi'iikmI 

<  H-'Klt  lAl.  nryaiii/atinn  nf  ’i.c  .Ma'c- 
net  ie  IL'cnrdiny  Imlnstry  A-^'oeia- 
tlnu  was  annnnneed  hy  d  newlv 
eieeted  president.  -Inseph  R.  H.irds, 
vice-president  <d'  A-\'  T.ipe  i.ihrar- 
ies  id’  A.evv  A'nrk. 

In  aihlitinn  tn  Hards,  n!  .•  r  ntli- 
eers  elet'ted  liy  Ht  memiier-  nf  the 
yrnup  are:  Russell  finkhan.  *'  .Xm- 
1  t'.\.  V  iee-presideiit  ;  Hern'..ii.  i'li'rn- 
lirndt  nf  Amlin  Dev  ices,  .-ci  |•elarv• 
;ind  \  ictnr  .Xlachin  nf  Shnia  Rrnth- 
ers,  treasurer..  The  hn.ird  ef  dii>,- 
Inrs  vv  ill  im-lmle  the  four  n'lii  ei--  jimi 
i’anl  .lansen  nf  .Minnesot.i  .Mininy 
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TIIK  SEAI.  OF 
PEllFEETION 


that  ii/i'Hlifics  ihc  fine\t  niuo-clnuii^ir  in  the  worhi 


((>\MI)IR  mi. SI  SI  Ui  roiMS: 

I  he  '  a  uiiKitio  aiul  c\cIum\c  IcaUiic  »'l  tin: 

Monarch,  is  something!  ciilVcrcnt  in  radiotnain  ciicm- 
ccriiiu.  Ii\  its  ability  to  select  any  record  of  aii\  size 
mter-mixed  m  any  order,  tlie  ‘Ma^idisk'  gives  a  lv>ng 
continuous  record  progr.imine  .if  vV'i.  4>  or  75  r.p  in. 
(Junk  (  hun'^i  .  No  other  changer  can  m.itch  tlie 
Monarcli's  speedy  record  ch.inge.  So  swiftly  and 
so  ellorilessly  is  this  accsniiphslied,  that  there  i' 
no  distracting  interriiptioii  to  m.ir  enjoy nunt. 

Tontil  Puntv  is  eniphasi/ed  by  the  dual  stylus 
cartridge  which  alt.iins  .1  new  high  lidelilv 
perform.!  nee. 

(Dnirnl  Is  .IS  centr.il  anil  simple  as  the  /jd 

reli.ibihiy  is  iiermanent  /^H 

r  «7;s//s  Ilf  (Ifiiniou  shoAs  th.it  le.idmg 
radiogr.tm  m.inul.ict iirers  .lutom.itic.illy 
insist  on  the  Monarch  because  it  is  the 
Imest  .uito-ch.iii'jer  maiiufaclured.  ^ 


[7[i] 

1  .  / 1 

1  t  L  1 

1  } 

BIRMINGHAM  SOUNDREPRODUCERS  LTD.,  OLD  HILL,  STAFFS, ENGLAND 
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>.  ■' 


and  KviT*‘tt  Olson  o!'  \\’«-l»slt;r- 

Ohicajro. 

“With  mavrnetic  recording  now  a 
SlOO.OCin.OOd  industry,  Ihcrt*  is  a 
n«-«'d  for  a  rcpn-sontative  ami  last¬ 
ing  Kronp  to  oxchanj^e  ideas  and  in¬ 
formation  anionjr  its  members  and 
with  the  i»ublic,  and  to  promcite  ^ood 
relations  between  the  industry,  >rov- 
•  rnment,  tiie  i)ublic  and  business 
(otuerned  with  majrnetic  record¬ 
ing', ”  said  president  Hards,  who  is 
lar^'ely  responsibh*  for  oriranizintr 
1  he  new  ^roup. 

"In  the  next  two  or  three  years," 
he  stated,  ‘‘.dl  iiidieations  point  to 
consumer  use  of  tape  oti  ;i  scale 
cornpar.ibie  to  the  current  market 
for  phoiiojrraphs  in  the  home.  This 
fact  further  points  up  the  need  for 
the  Magnetic  Uecordinj.'  Industry 
Asso<  iation.” 

Hards  stated  that  within  dO  days 
a  total  of  do  i-ompanies  are  expect t'd 
to  be  otlii  ial  members  of  the  jri-oup. 

RF/niA 

<  ihiiiriiiaii  l\ani4‘(l 

lioUKUT  ('.  .'sl’KACl  K,  chairman  of  the 
board  of  directors  of  KKTMA, 
named  KK'I  AI.X  directors  H.  .1.  HoIT- 
nian  and  .1.  .1.  Kahn  as  <‘o-chairmen 
of  tin*  Associat  ioti’s  membership 
proniot  ion  commit  tee. 

Chaii  tnan  Kobe  -t  S.  .Mexamler  of 
UK'l'MA’s  set  division  reappointed 
.1.  I!,  iciliott  as  chaiiin.ati  of  the  As- 
.-'ociatioji’s  sports  committee  for  the 
I  ominvr  year.  The  >'ron]»  diri'cts 
KKT.M.V  .activities  in  the  promotion 
of  cooperat ion  ami  yoiodwill  between 
t  he  sports  ;md  rtidio-t  v  indust  t  ies. 

Dan  I).  Halpiii,  yomeral  sales  m;in- 
ajrer  of  DuMont’s  tv  receiver  sales 
division,  wtis  ttjtj'ointed  chairman  t»f 
llETM.X’s  sales  manajrtus  commit- 
t('e,  succeeding'  Willitini  K.  Dunn 
who  resi.irned  th('  chairmanship 
wh»‘n  he  transfei  red  to  ,i  company 
outside  the  set  manufacturing'  in- 
iliistry. 

In  otluM’  actions,  UETMA’s  en- 
y'inoerinf'  department  moved  its 
New  York  otlice  to  larper  t|uarlers 
at  500  Eifth  .■\venue.  The  move 
was  made  necessary,  according  to 
W.  R.  (J.  Baker,  RETMA  enyrineer- 
injr  director,  by  the  ever-Krawiny' 
scope  of  the  department's  activities 
and  its  recently  enlaryred  statT  under 
the  supervision  of  RETM.X  chief 
enjrine<*r,  Ralph  R.  Batcher. 


1,000.YEAK  FIKE  DETECTORS 


British  devlcs  now  in  use  by  the  Admiralty  detects  ilres  by  means  oi  small  cells 
containing  radioactive  ftialeriai.  Each  coll  will  protect  from  20  to  50  yards  ol  floor 
space.  Its  guaranteed  life  is  1,000  years.  The  least  trace  of  smoke  triggers  an 
electrical  bridge  circuit  containing  a  special  cold-cathode  tube  that  pulls  in  <i  relay 
to  ring  the  alarm 


(iE  EltMMronio  Dixisuui  Forms  D4‘|KirliiH*iits 


K.sTAlil.l.sii MK.NT  of  a  commercial 
e'luiiiment  department  ami  a  laiiora- 
toides  department  in  (IK's  elec¬ 
tronics  division  was  anmemced  by 
XX’.R.d.  Baker,  vice-prcsidetit  and 
y'eneral  nianac'er. 

The  new  Ktmimu'cial  department 
will  c(>ncentrate  on  monochrome  atid 
color  tv  station  ciiiiiptmmt,  indu.-- 
trial  radio  ami  microwave  communi- 
cation<  ami  v'ernmnium  itrodiicts. 
.Xccorditiy'  to  Dr.  Baker,  recent  and 
projected  efowth  of  <  IE’s  electronics 
Imsiness  in  the  various  commercial 
areas  IK, w  retpiirt's  concentrat 'on  in 
these  fields.  With  the  new  unit,  tlie 
division  m»w  has  five  prod  a  t  de¬ 
partments.  the  others  beiny'  the 
tube,  railio  Jind  tv,  .vovernnieiit 
and  comitonents  d»‘p:irtments. 

The  new  laboriitories  dt'partment 
will  comprise  tlu'  electronics  !ab- 
ofiitory  at  Syracuse.  N.  X’.  and  the 
atlvanced  electronics  center  at  Cor¬ 
nell  l'ni\ fr.sity.  Together  tlu'.v  em- 
liloy  nearly  .5tK)  persons,  includinyr 
,‘hiO  tmy'ineer.s.  iiml  scientists,  'fhe 
elect nniics  lab  is  eny'tyired  in  ad- 
\;incetl  development  and  investiy'a- 


tion  in  civilian  .'imi  milittiry  elec- 
tri.nics  incliiditiy'  smh  jiro.iects  ;is 
tr.itisi.-tiu’s,  rtiibtr,  color  iv.  «'otii- 
pulers,  video  tape  recorditijr  .-.ml 
automat ie  .assembly  maehines.  The 
;i(l\;inced  center  :it  Cornell  is  ettr- 
lamtl.v  etiy'a.i'ed  in  numerous  studies 
of  the  apiilication  of  conylex  eh-c- 
tronics  systems. 

William  ,1.  Morlock  ii:is  'been 
ti  inK'd  ^'i  nertil  ttnitiayer  of  the  new 
commerci.al  -eipiipment  ch'ittirt  ment . 
He  joined  (IE,  in  It'lS  ami  served  in 
severtil  <‘Xeciitive  eny'ineiuitiy'  jiosi- 
•tions  until  .Iiitie,  llt-aO.  when  he  w.as 
aniiointed  ;issist:int  m.anayrer  of  the 
commercitil  and  yrovernment  eiptip- 
meiit  tiepartmt'nt.  He  was  named 
y'eneral  m aina.L'er  for  commercitil 
e((tiipnient  tictivities  of  the  dejiart- 
meiit  in  I'.i.M.  Prior  to  .joininy  (IE, 
■Morlock  wtis  with  the  C.  S.  Navy 
.ami  other  y'overnment  ayencies.  For 
several  years  before  the  wtir  he  was 
mtuiayer  of  dist ribtit ive  products 
foi'  RC.X. 

Briy.  den.  Tom  C.  Rives  (Ret.' 
hits  betu)  iiitpointed  mantiver  of  the 
new  haboratories  department.  He 
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Mica-Phenolic 


B"  MOUNTING 
HOLES 


■C”  CENTEH 
SHIELD 


Mica-Phenolic 


I  Mica-Phenolic 


Mico-Phenolic 
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Methodc  design  and  tooling,  completed  well  in 
advance;  of  the  thaw  in  commercial  ciltro-high 
frequency  station  allocations,  makes  ovoilable 
miniature  sockets  especially  designed  to  minimise 
inductance  and  capacity  in  tuner  and  converter 
tube  applications.  Miniaturization  of  contacts  and 
insulator  permits  50%  reduction  In  distance  be> 
tween  lead  terminations  and  tube  seal. 

Available  with  several  types  of  standard  mount* 
ings,  superior  performance  in  these  precision 
products  is  assured  by  METHODf’S  high  production 
experience  in  their  manufacture. 


Material 

Specifications: 


miLU'riidivov 


Iniulalort  or*  mica-fill«d  phanollc  (typ*  MPE).  Contact*  oro  low  rotiltonco 
coppor  bosa  alloy  with  cadmium  flniih  (dlvor  If  ipaciflad).  AAountlng  soddla* 
and  ba*ti  aro  cadmium  plotad  itoal. 

NOVA!  soexm  tIMIUUI  TO  TM  AbOVB  AM  ALSO  AVAIIABII 


METHODE  Manufacturing  Co. 

2021  West  Churfehill  St.  Chicago  47,  Illinois 
Production  capacity  on  this  new  product  is.being  rapidly  increased  to  meet  industry  demand 


Top  Panel  Mount  “Snap-In"  Shield  Base 


Top  Panel  Mount  “Twist-On"  Shield  Base 


C"  CENTEI 
SHIELD 


HOLES 


Mica-Phenolic  I 


SMU  185  093 
SMU  185  125 


Mica-Phenohc 


Top  Panel  Saddle 


■•A"  INSULATOR  i 
PART  NO  MATERIAL 

SMU-155-093  j  Mica-Phenolic  ' 
SMU-155-125  i  Mica-Phenolic 
SMU- 156-093  !  Mica-Phenolic  i 

SMU156-I25S  I  Mica-Phenolic 


•  B”  MOUNTING  |  "C"  CENTER 

HOLES  I  SHIELD 

3  32'  ! 

,  „  I 

1  8"  I 

3  32"  1  8''Dx3/8"l 

1/8"  1  8"Dx3/8''l 


» 


I 


cont.icts. 


Relay  contacts  last  longer  when  protected  by 

EDISON 

TIME  DELAY  RELAY 


PLANTS  AND  PEOPLE 


New  Wesfinghouse  Capacitor  Control  uios  two  EDISON  Time 
Delay  Relays  to  prolong  the  Me  ol  the  ooxlllary  switching  relay. 


THIS  NEW  \\  tstinyliousc' iteii  (  tiii 
tr<>l  •Stiisc's  ilic  iiccil  t)f  a  m titty  petutr 
system  for  rcae-Ti\c  kilo\(>lt  amperes 
aiici  eiitrpi/es  circiitts  to  eoimtxt  ilie 
capacitor  hank  to  the  bus.  1  he  rc\(  isc 
function  IS  perhtrmccl  wlien  iliecai'ai 
itor  hank  is  no  lonper  rec)uircel. 

THE  FUNCTION  i;f  tlie  hiiison  'f'imc  De  lay 
Relay  is  to  liold  off  energictation  of  the 
auxiliary  relay  until  the  change  in  tlie 
system  is  of  a  permanent  nature.  Ain 
intermittent  oiseration  of  the  sensing 
relay  is  penorcil  until  enough  acctimu 
lated  energy  is  stored  in  the  himctal 
of  the  time  delay  relay  to  close  ns 


THE  EOnoN  rime-  Dcl.iy  Relay  not  only 
It. Hues  the  luimher  of  operations  of 
till  aiixili.iry  relay  hut  .ilso  climin.ucs 
uiinct cssai \  chatter  and  false  switsh- 
iii_!  of  the  t.ij'atiior  I'aiik  to  the  line. 

FOR  FREE  LITERATURE  dfstrihiiig  the  many 
lists  lor  tins  and  other  l...itson  produtts 


CiGdi 


INCORPORATED 

Instrument  Division 
54  LakesiJc  Avenur* 

W(‘it  Ofongr,  New  Jersey 


YOU  CAN  ALWAYS  RELY  ON  EDISON 


William  J.  Morlock 

joineil  (if.  in  l!t.')(i  ami  ha.s  fieen 
mtinavef  of  teehnii.'il  milit.ar.e  li- 
ai.suii.  Ilf  retiifil  tiom  military 
duty  in  I'.Mli  after  nmre  tlnm  1’>1- 
,\e;irs  .sfixiif,  liiirinp  World  \V;ir 
11,  he  .■served  ;es  chief  of  srni  r;il  di- 
vi.'siiiii.s  in  tile  ofliee  rif  the  Chief 
.‘^ipmil  Otiirer  tintl  wa.s  a  (le|iiit,v  air 
eommimietit  ions  offieer  for  tiio  Air 
Foret*.  Hf*  .served  from  I'.'I."  to  19-10 

as  eliit'f  of  ilie  eleef ronie'i  .sub- 
(iivi.-sion  in  Ilit*  Air  Material  Coni- 
mtiiiil  at  W'l  ig}it-l';itter.<on  Air 
Force  I’ase.  Fpmi  his  re! ; ri‘nii*nt 
ill  I'.il'.i,  lie  joined  ‘lie  1  nisi  raity  of 
Illinois  ;i.s  :i  spi-clai  rehear,  ii  a.ssiv- 
eiaft*  professor. 

’I'tie  newly  foi  ’iied  i  onimereial 
eiiuipmeiit  depiiriment  lias  iieen  or- 
L'';mized '  info  three  fiinetional  units 
and  Murloek  iias  appoint,  d  pent'ral 
nitimtger.'S  for  tlie  tiiree  M-odlief  or- 
gtinizaf  ions. 

Paul  1..  ('li.'imiM  riain.  aim  joinotl 
FiF  in  19 12  :ind  wa.s  mtintiper  of 
markeling  for  eommereial  jn-odiiets 
d'  tile  former  oomrnereitd  ;ind  miv- 
eminent  etpiiptnent  dt-ti:irtment,  was 
named  peneral  mantipor  for  broad- 
eti.-t  equipnienl.  This-  product  line 
im  hides  t ransmit ters.  tintt-nmis  a.id 
studio  getir  for  mdio  and  tv  sta- 

1  ions. 

II  i’.rainard  I-'aneher.  who  joinod 
(IF  in  1930  and  was  pre\  io'i<|y  man- 
tiger  of  engineeririg  for  commercial 

I  prodiifts  of  the  former  commereia! 
jirodiiets  and  govornineni  eipiipmi-nt 
dt'liaiimont,  wtis  appointed  genoral 
m.'inagor  of  gormanium  products. 

^These  include  gernianiiitn  diodes. 


Want  I'ujr.  information^  Us.",  putt  corj  on  la.t  iioq. 
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AIR-SPACED  ARTICULATED 

CABLES 

tiff)  r  It  itniifitr  conihiiiiitinii  of 

y  I  KACTIONAL 
^  CAPACI  TANCl!: 

✓  HIGH 

IMPKDANCi: 

y  MINIMI  M 
Y  A  in.M  A  I  ION 

AIONL.  wmi 

^  I'XCHPIIONAL 

^  ilgxihiluv 

^  I.K.HT  W  HIGHT 

:«{ srocK  I  vim;s 

•OR  AN'i  OI  SOI  R  Sr,\NI>\Rl) 
OR  'IM.f  I  \I.  MM’I  ICA  1  IONS 

A  feu  of  the 

\er'.  hiu  eapaeit;iiiee  t\pes 


PAPER  TUBES 

Made  of  the  finest  dielectric  kraft,  fish  paper, 
acetate,  phenol  impregnated  materials  or  combina¬ 
tions,  PRECISION  Paper  Tubes  are  die-formed 
under  heat  and  pressure.  Uniformity,  strength, 
and  light  weight  are  assured.  High  manufacturing 
standards  and  rigid  testing  result  m  maximum  in 
sulation,  heat  dissipation,  and  moisture  resistant 
characteristics. 

Available  in  any  shape,  length,  I  D.  or  O.D,  Finished 
to  your  exact  specifications. 

Send  today  /or  free  sample  and  request 
new  Arbor  List  of  oyer  2000  si/es. 


PRECISION  PAPER  TUBE  CO. 


2041  W.  Charleston  St. 

Plant  No.  Two,  79  Chapel  St  ,  Hartford,  Conn. 


Chicago  47,  III. 


How  mony  are  immediately  available 
from  stock  in  YOUR  vicinity? 


WE  ARE  SPECIALLY  ORCrNIZED  TO  HANDLE  DIRECT 
ORDERS  OR  ENQUIRIES  IROH  OVERSEAS 

SPOT  DELIVERIES  FOR  U.S. 

BIILED  IN  DOLLARS  — SETTLEMENT  BY  YOUR  CHECK 

CABLE  OR  AIRMAIL  TODAY 

\\\\ 

TRANSRADIO 

138a  CROMWELL  RD.,  LONDON,  S.W.7 
ENGLAND 

--af.S  TRANSRaO  I.O‘.(DON 


il)  Solenoid.  (2)  Screen  Booth  Filter,  (3) 
Printed  Component,  (4)  Mercury  Counter, 
IS)  Transistor  transtormer,  (6/  Tern- 
1  perature  Indicator,  (7)  Dosim¬ 

eter  Charier,  (81  2KV 
1  Supply,  (9)  Microposi- 

I  _  tinner. 


RADIO  SHACK  coRP. 


1 


(continued) 


PLANTS  AND  PEOPLE 


■  V  >.t'  7 

fe:  /^  '/■••>; 


THIS  ACCURATE  OPERATOR  THRIVES 
ON  TOUOH  SITUATIONS 


AiiUi.itJ's  ili.ii  s  till-  <>iil\  \\.i\  ilii', 
riii;i;(.il  littk  knows  how  lo 

ptrlorta  i  Icavv  vihraiions  |ioiiniiin.;. 
it<  nu'iiilc.ns  heal,  ihisl  ni'fh  '-/  iIuh 
I'olhels  '.he  llolR\well  .\UiJ<A  At 
liiaioi  Motor. 

The  M(  i  1  SA  IS  a  small.  hnltiwtif;hi 
motor  tor  ilrivin^  or  areiir.iiely  posi- 
iiomii^  small  loaiK  It  s  <l(  signed  r>) 
al'soih  Imiitireils  tit  hours  t>l  punish- 
mem  m  a  variety  ot  uses  — trom  ilriv- 
nif:  ,r’-in^  poieniioimiers  to  t)|nraim,i 
tlipiial  eouimrs  Alihouuh  a  ruy;^ei 
umi,  the  .M(il  aA  is  t.lesiy;netl  lor  pre- 


Lision  apphi  aiit  i.is  w  iiert.  hi  uh  .u  t.  mat.  v 
IS  ie<|uireil  lliinimy;  .uel  tivershoot 
art  (limmaleil  In  its  built  in  wltnity 
■.ii:nal  ^eiK  iator 

W’e  tlevelopeil  this  Ailuaitir  Motor 
Itiidur  ow  n  use  I  hi  ii  so  niaiiv  ol  our 
lusioiners  reah/eti  ihe\  h.itl  (////i>tv/ 
appluaiions  lor  it.  now  we  want  to  bi- 
sure  \ou  know  about  it,  toil  Mavbe 
you've  i;ot  a  rucgetl  s[v>i  tor  the 
iMCiI'lA  ytuirstll  '  VC’r- t|  be  ^lavl  to 
i;ivi'  you  more  tlei.nls  write 

lloniywell  Aero  Division.  Dipt 
toi  l  ).  Mniinapohs  Is.  Miiinesoia 


Specifications  for  MG13A  Actuator 


Detcription:  The  M(iM.\  Ailii.iHir  oiii- 
sists  ol  .1  iwu-ph.isc  riversible  iiitliu.  tioii 
liloltir.  .1  scliK.i(>  sijjii.il  neiiet.ilor.  .iiul  a 
Vn  to  I  vje.ii  train,  all  roiitaiiiei!  m  a  two 
seitioii  lit  usm,n  l  leitiual  voiiiiettions 
are  pioviiletl  bv  a  W'lin. Iitster  type  it  ii- 
titiior  on  a  '  invli  table' 


Electrical  Rating:  K.ileti  Itir  tiper.itittn  on 
J  10  volt  A  <  .  iwt)  phase.  10(1  ips  It  in.u 
also  be  opetateil  on  .!0S  vt>lt  A  (  .  sinv;le 
phase,  loo  i  ps  iisiny;  a  OS  ut  i  a p.u  Hot  lii 
seriis  with  tiiietil  tht  wiiitliiius 
Power  Rating;  I  he  unit  is  r  iled  at  I  I 
inth  pouiiils  ot  totipie  .it  stall 
Site:  Approxiniaielv  J'.”  \  s  fi” 
Weight:  1  11'.,  1  I  o/ 

Environment:  lesieil  in  ai 1 1 iidaiii e  with 

Mil  l 

Performance:  l)elivers  I  inih-pouiitl 
tott|iie  I  oiiiimitHisly 

lubrication:  No  liibiiialion  is  neiessaiv 
durinyt  Its  lirsi  loot!  hours. 

Output  Pinion:  koiit  posiiion>  .iv.til.il'le 


Brtq.  Gen.  Tom  C.  Rives 

tran.'ii.'stor.s  and  po\v(>r  rei  t  ifiei's  and 
i|ii;ii'tz  (  Tv  stiil.s. 

Ilani.soii  VaiiAkcn,  .Ir..  who  li;is 
been  associ.ited  with  the  comiKiiiv 's 
eleetrollii  s  bll.silU'.'.-s  .'tiliet*  lb  lb  tilld 
hii.-s  been  nianap'er  of  bn.-siness  pian- 
niii).’'  controls  for  the  ratlin  and  tv 
depiiritnent  at  Syraeiise  sinif  eiirly 
this  yeiir,  was  n;  nied  general  nian- 
apn-r  for  eoninninieat ion  equipment. 
Inelnded  in  this  line  are  two-way 
radio,  mierouave  eiiuiitnienl  ;ind 
earl  ier  current  etpiiimient. 

In  the.  broadcast  etinipment  unit. 
I’.  I..  Chartiberlain  mimed  Frank  i'. 
Ilai'iu's  a.s  manager  of  market inp', 

(Irjiydon  Lloyd  as  rnanap  er  of  en¬ 
gineering  and  Glenn  K.  Lord  a.s 
manager  of  manufacturing. 

In  the  new  germanium  prodiict 
unit,  11.  Brainard  Fancher  ap¬ 
pointed  tlame.s  11.  Swi'eney  a.s  man¬ 
ager  of  marketing,  .lames  K.  Keister 
a.s  nianager  of  enp’’ineering  and 
Theodore  K.  .Jamro  as  manager  of 
manufacturing. 

In  the  communication.s  eciuipment 
unit  of  the  new  department,  Har- 
ri.son  V’an.Aken,  .Tr.  named  Lacy  W. 
(loostree,  .Ir.  as  manager  of  market- 
inp^  Charles  Ileiden  as  manager  of 
engineering  and  Clair  C.  La.sher  a.s 
manap'er  of  manufacturing. 


<%>iiiniillt‘e  On  Vacuiiiii 
Is  Formed 

The  Committee  on  Vacuum  Tech- 
niiiues,  a  non-profit  Massachusett.s 
corporation,  ha.s  been  formed  to 
disseminate  knowledge  on  high- 


Wont  more  information?  Use  post  cord  on  lost  page 
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•built  to  fill  your  oxoct  roquiromonts...  and  to  oil 
govommont  spocHkotions. 
■■■fln  No  job  too  big  or  too  small. 

Development  and 

design 

available. 


Interested  In  a 
Challenge  As  Great 
As  All  Tomorrow 


MAGNETIC  AMPIIFIER  developn^M^® 

YOU  can  improve  the  performance,  life  and  reli¬ 
ability  of  your  circuits  .  .  .  eliminate  costly  et|uip- 
ment  maintenance  and  replacement  part  costs  by 
using  ATLAS  Magnetic  Amplifiers  for; 

1.  Low  level  amplification 

2.  Regulated  DC  power  supplies 

3.  Motor  drive  controls 

4.  ThermcKouple  and  photocell  to  relay  applica¬ 
tions 

Vi'e  welcome  inquiries.  Send  sketches  of  your  circuit 
and  list  desired  performance  characteristics  .  .  . 
we’ll  do  the  rest. 


CONSTRUCTION 

TYPES: 


•  Hermetically 
sealed 


you're  the  man  we  hope  you  are, 
you  now  have  a  good  position.  Per 
haps  you  have  not  thought  oi  a 
change  but  will  consider  the  right 
opportunity. 


•  Fosterite 


•  Scotch  Cost 

•  Open  types 


You  have  from  5  to  25  years  of  ex 
perience  in  electronics  or  an  allied 
field.  You  desire  to  do  more  than 
lust  carry  assignment,  to  satisfac- 
tory  conclusions. 


ATLAS  ENGINEERING  CO.,  Ine 


3  EDGEWOOD  ST.,  ROXBURY,  MASS. 


You  would  appreciate  an  oppor¬ 
tunity  and  the  "go  ahead"  to  pio¬ 
neer  .  .  .  with  the  assistance  of 
your  own  staff  if  specialists  .  .  . 
you  now  want  .o  know  what  you 
personally  can  achieve  through 
your  creative  engineering  talent. 


If  you  fill  these  qualifications,  we 
have  an  opportunity  that  will  fas¬ 
cinate  you.  You  wilt  work  on  the 
development  oi  the  most  interesting 
electronics  equipment  with  one  oi 
the  foremost  engineering  teams  in 
the  world.  You  will  work  in  the 
Boston  Engineering  Laboratory  lo¬ 
cated  only  minutes  away  from 
Harvard,  MIT  and  Northeastern 
Universities.  entirely  separated 
from  the  problems  of  production. 
The  lost  word  in  equipment  would 
be  at  your  fingertips.  No  richer 
benefits  are  offered  anywhere  .  .  . 
regardless  oi  the  standards  by 
which  you  measure. 


SpiiiiiiiiK.  foriiiiiiK  and  faltricaliitii  farilitir’s 

I  an  |>i  oiliii't'  t  til'  >lia|it'  (>t  |iait  m>ii  nci-il  li>i 
Mli'rl  I  Dtiii's  a|>i)liraliims.  If  it  in.  Iiiili-' 
'iltapi's  1)1  siM'liDlls  liki‘  IIhi.m'  shown  hi'li' 
if  its  a  "hi'adarhi'  iii  in”  of  noi'ils  l■n;;i- 
nci'iniK'  Mii4t;i‘sl ions,  si-ikI  him'  |iiini  or 
sanipli'  for  ipiot  at  ions,  oi  wiilf  foi  iii'Wi'Sl 
Hioi  luiii-  .'i.'tl'i, 

ROLAND  TEINER  COMPANY.  INC. 

134  TRIMONT  ST.,  EVERETT  49,  MASS.  •  EV  7-7800 
(ngineennq  Otticef  Chicoqo,  Cincinnati,  Ortioit,  fort 
Worth  Kansas  City,  New  York,  Loc  Anq.U’C 


.  .  .  Are  YOU  the  man  we  are  seek¬ 
ing?  If  so.  phone  us  or  send  in  a 
resume  to  .  .  . 


Don  Bradley,  Personnel  Supervisor 


SYLVAN  I A 

ELECTRIC  PRODUCTS  INC 


Boston  Engineering  Laboratory 
70  Forsyth  Street,  Boston,  Mat*. 

Phone:  Kenmore  6-8900 


Wont  more  informotion?  Use  post  cord  on  lost  poge. 
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NTSC 

COLOR  EQUIPMENT 

PR/CED  RIGHT 
BUILT  Bright 

by 


r  T<^t-fns7rumQnt\ 


A  COMPLETE  NTSC  COLOR 
EQUIPMENT  PACKAGE  FOR  LESS 
THAN  n 6,000! 

Consists  of  the  following: 

Type  2600  Color  Sync  and  Waveform 
Generator. 

Type  2610  Matrixer  and  Encode*' 

Type  2303  Color  Monoscope. 

Type  2121  Color  Transmitter. 

Type  2700  Equalizing  Filter. 

Type  2400  Color  Picture  Monitor. 

Above  equipment  includes  all  power  supplies 

which  are  of  basically  new  design. 

Ttl-lnslrum^nt  the  world's  leading  manufacturer  of 
TV  Production  and  Laboratory  Test  Equipment,  now 
makes  available  to  the  TV  industry  the  first  complete 
NTSC  COLOR  package  based  on  completely  new  and 
integrated  circuitry.  This  equipment  is  not  to  be  confused 
with  any  presently  available  which  is  essentially  a  mod¬ 
ification  or  adaptation  of  obsolete  black  and  white 
equipment. 

This  new  approach  enables  TeHnsIruntenI  to  realize 
radical  economies  in  manufacture,  and  still  maintain  the 
highest  degree  of  electrical  and  mechanical  standards. 

We  welcome  the  opportunity  to  further  acquaint  you  with 
complete  details  concerning  our  NTSC  color  package. 


Manufacturers  of  a  Complete  Line  of  TV  Test  Equipment 

mJpX  Ttt'fnsTrummt  CoJnc. 

UBflkdP  728  GARDEN  STREET  •  CARLSTADT,  N.  J. 


PLANTS  AND  PEOPLE  (continued) 

\;ii'inifn  Ifcliiioluj-’-y,  si inmlate  cx- 
cliaiiVt-  of  ideas  and  eiuouravt'  ro- 
M-arcii  on  now  iiro(  t-sscs  and  eiiiiiii- 
nioiit. 

I’ermaiiont  .-tandiiiy  (  onmiil tia* 

I  hairmcn  have  In-on  elected:  .1.  V>. 
.Mfi  rill  of  lliydi  N’ariiiini  Iviniprncni 
I'orp.,  jiermanont  orypinizat ion  coni- 
niitU'e;  Marry  l!li\fn  td’  X’arniiin 
Klortronii'  Kqtiiprncnt  <’orp.,  linani'C! 
and  Inidyd  comniitt''** ;  K.  M. 
Mrown  of  (  oiisoliilalfd  V’ai  iiuni 
<’orp..  .arrangements  <’ommi1tee; 
It.  .\.  Koehler  of  (ila.  proyiam  coni- 
nii1.t(.-e;  .lolin  11.  Miirant  <d'  .N'ation.al 
Ki’search  Corp.,  t)uldi(i!\  ami  jiuh- 
lieations  eomniit tee ;  I!.  I!.  Itayton 
id  (  iiiisnlid.itial  V'acimm  I'orj)., 
standards  eninmittef ;  l•’rl■d^■l•it•k 
.Mi'.'S'.all\  Ilf  .larreli-.\'-li  t  n,.  ednr.a- 
t  ii/ii  eommitti’e. 

I  III’ t 'tiinmitii  i’  on  \’a.  ii'im  'I’l  i  }i- 
niipii’s  |i!ans  to  .-ponsor  .i  Miirh- 
\',n  iniiii  .'s.x  inpo-iiiiii  in  .lam'.  Ili.Tl 
at  .Asl.arx  I’.ii  l-;,  .\.  .1. 


<  Mlirrrs 


New  SMPTE  ollicers 

\l  W  ol H(  i:k.s  elei-ti-d  hy  the  .'soeiet.', 
of  .Motion  I’icture  ami  'lidevision 
I'inyineers  are  shown  at  the 
Societv’s  Tlth  siitiiaiiniial  lonM’ii- 
tion  in  New  \  ork  (  'ii.\.  1-efl  to 
riyht  are  .'s.M  I’Tl’i's  new  linam  ial 
viee-pi  esideiit  llarton  Kn-iizer, 
manager  of  theatre  ami  industrial 
eiiiiipmeiit  for  Uf'.A  Aietor;  en- 
eineeriny  \  iee-jiresideiit  .Axel  ti. 
•lensen,  director  of  tv  ri’si'aiah  <d' 
Mell  I.ahs;  and  trejisiirer  lieorye  W. 
(’olhiirn  of  tile  (’.eoryo  W’.  t'olhurn 
Laboratory,  'fhey  were  eloited  to 
two-year  terms  lii’yinniny  next' 
.1  iniiary. 

.Arthur  \'.  I.ouyhri  n  of  tho  Hazel- 


Wunt  mo»r  intormotion’  Use  po^t  card  on  last  POQC 
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series  WOO 
Snop-A'*'®" 
Switt"  _ 


it'cucks-as  it  works 

'  n  \  — 


■■r  \  IDEAL  FOR  X 

\  HIGHER  AMPERAGE  \ 
CIRCUITS  OR  TESTING  ^ 

7-  _ j  EQUIPMENT.  A  DISTINCT 

■  f  '  CLICK  IS  HEARD  WHEN 
THE  SWITCH  IS  ACTUATED.  THE 
SERIES  2000  IS  BUILT  TO  RENDER 
LONG,  HARD  USAGE.  BUTTON  AND 
HOUSING  ARE  MOLDED  PHENOLIC. 
BUSHINGS  15/22-32NS-2  THREAD. 

V RATED  10  AMPS.,  115  V.,  AC  -  J 
NON-INDUCTIVE.  AVAILABLE  AS  / 
NO.  2201  NORMAL  OPEN  AND  / 
NO.  2202  NORMAL  / 

/  CLOSED. 


PRECISION 

RF  STSP  ^ 

ATTENUATOR 

Model  AT- 120  OtolOOOMC 


Small,  rugged  ladder  attenuator 
achieves  attenuation  accuracy 
and  low  vswr  from  dc  to  uhf. 
Suitable  for  all  signal  and  sweep 
generators  in  this  frequency 
range. 

Care  in  design  assures  maxi¬ 
mum  flexibility  in  mounting, 
drive,  and  types  of  input  and 
output  connections. 

Easily  adaptable  for  inclusion  in 
different  types  of  .test  equip¬ 
ment  and  in  laboratory  and  pro¬ 
duction  test  applications. 


Write  or  phone 

for  COfTipIctC  doto  523  Hillqrove  Avenue  luGronqi 
Hhone  LoGrang#  80C3 


Engineers  Depend  On 


BURGESS 

BATTERIES 


MAXIMUM  STEPS 

Itn  (tiewen  contact  positions) 

ATTENUATION  RANGE 

Up  to  170  db  total 


OUTPUT  IMPEDANCE 

SO  01  7S  ohms  nominal 


INPUT  IMPEDANCE 

100  or  150  ohms  nominal 
50  or  75  ohms  optional 

INPUT  AND  OUTPUT  VSWR 

1  I  to  1000  nr  at  50  ohms 


lna«pana«nt  surveys  show  3  out  of  3  ongi- 
noors  profor  BUROFSS  BATTERIES  over  other 
inausiriol  dry  bottories  Thoro's  on  Important 
reason  lor  this  popularity!  BURGESS  BATTERIES  ore 
backed  by  more  years  of  engineering  “know-how" 
than  any  ether  dry  batteries.  More  and  more  engi¬ 
neers  are  switching  to  Burgess,  eaclusively,  because 
they  know  what  to  expect  from  every  BURGESS 
BATTERY  they  buy  .  . .  top  performonce  and  long 
life.  Whatever  the  appllcolion,  Burgess  is  com¬ 
pletely  equipped  to  meet  your  exact,  dry  battery 
'  \  requirements. 

\  Burpesi  prcvtdei  ill  ci,sior.i-ri  ..  'h  u  tlir?  ^ng 
iOiXC  1  neerlng  mon(,oi  luting  mn  <  ,nip;#'n  l.r#  ,1 
\  BUtiOfS.S  BATTERIES  ond  ,pnt  A  ,, 

^  ^  chefS  ihrri  to  rn»nf  nnn  b  J*l»- ,  ipn'i .t.t  :l  oni 

Write  to  Burgn.t  tor  *hn  rj'nr  c*  ,0.r  lr.<ol 
rtttt,ib.,tor  O',  it  ,cn,  hove  o  vueco.  ypplico 
, _ .  ^  tion,  —rife  tpr  the  tREt  ,hret 

BURGESS  BATTERIES 

BURGFSS  BATTERY  COMPANY 

FREEPORT,  ILLINOIS 


Quick  deliver/  on  Stdodard 
Models  Prompt  attention 
Kiven  to  specidl  requirements 


toot  FIRST  AVENUE. 
ASBURY  PARK.  N.  J 
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a  vital  link.,, 
in  American  industry 

Essential  to  every  industry  .  .  . 


3 


rd 


annual  Trade  Show  _ 
and  convention  of  the 
Institute  of 
SURPLUS  DEALERS 

MADISON  SQUARE  GARDEN 

Jan.  10-11-12 


1954 


Bay  or  Sell... 

Industry  and 
Government  Surplus 


Electroiuc,  aircraft,  harclwaro,  textile  products,  metal  and 
lumber  products,  chemicals  and  medical  supplies,  rope  and  wire, 
six)rting  goods,  camping  and  outdoor,  and  hundreds  of  other 
commodities  will  be  bought  and  sold.  \ our  atti  >u\auce  invited. 


For  information  re^ardin^  rental  of  display  booths,  wire  or  write: 

INSTITUTE  OF  SURPLUS  DEALKKS 
673  BROADWAY,  NP:W  YORK  CITY  PHONE;  ALGONQUIN  4-4638 


PLANTS  AND  PEOPLE  (continued) 

tine  Corp.  received  the  David  Sar- 
,  noir  Gold  Medal  Award  “for  his 
'  contributions  to  the  development  of 
j  compatible  color  tv,  including  his 
active  work  on  the  ju'inciple  of  con- 
I  stanl  luminance  adopted  as  part  of 
!  the  signal  specifications  of  the 
NTSC.”  Mr.  Lough ren  was  cited  for 

1 

hi.s  work  as  chairman  of  the  color 
video  standards  panel  of  the  NTSC 
and  was  de.scribed  in  the  citation  as 
“a  guiding  spirit  and  forceful  ex¬ 
ponent  of  compatible  color  tv.” 

Recipient  of  the  Samuel  L. 
Warner  Memorial  Award  for  out¬ 
standing  technical  contributions  to 
the  motion  picture  industry  was 
\V.  W.  Wetzel  of  Minnesota  Alining 
and  Manufacturing  Company.  At 
the  Convention  he  revealed  a  new 
process  for  applying  multiple  mag¬ 
netic  sound  tracks  to  ^fi-mm  film 
and  ;i  new  long-life  playback  head, 
soon  to  be  availaVde  for  magnetic 
sound  reproduction  in  motion  pic- 
I  ture  theaters.  Roth  developments 
are  expected  to  be  of  particular  ad¬ 
vantage  to  the  use  of  stereophonic 
sound. 

The  society  pre.sented  its  annual 
I  Progress  Medal  Award  to  Fred 
Waller,  chairman  of  the  board  of 
Cinerama,  for  his  development  of 
the  Cinerama  process. 

,  Twelve  other  men  were  honored 
j  by  the  society  for  outstanding  tech¬ 
nical  papers  published  in  the 
'  Society’s  journal. 


Guided  Missile  Plant 
Didn’t  Sell 

1  WnKN  the  Pima  County  treasurer 
I  put  the  Hughes  Tool  Co.  guided  mis- 
I  sile  i)lant  near  Tucson,  Ariz.,  up  for 
tax  sale,  just  one  bid  was  received,  a 
'  five-dollar  check  by  mail. 

,  The  treasurer  returned  it,  prob- 
t  ably  recalling  that  when  the  gov¬ 
ernment  lx)upht  the  same  plant  two 
years  ago  for  $8  million  it  took 
$H,833  in  revenue  stamps  just  to 
transfer  title  from  the  Hughes  Co, 
to  the  government. 

The  tax  sale  was  caused  by  the 
government’s  failure  to  file  its  deed 
i  of  ownership.  Until  the  time  of  the 
tax  sale  Pima  County  listed  the 
I  Hughes  Co.  as  owmer  of  the  plant 
j  and  assessed  taxes  accordingly.  The 
government  deed  was  subsequently 
j  filed,  but  wasn’t  on  record  the  first 
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For  SPECIFIED  PERFORMANCE 
Specify  JELLIFF  RESISTANCE  WIRE 

COMPLETE  CONTROL  OF  MANUFACTURE . . . 

A  widl  range  of  experience  . . . 

A  WlOE  RANGE  OF  ALLOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT,  CONN. 


Precision  resistors — rheostats —  « 

relays — thermocouples — ohmmeters  . 

— bridges — high-temperature  fur-  ’ 

naces  can  all  benefit  from  the  ' 

PLUS-PERFORMANCE  of  = 

JELLIFF  RESISTANCE  WIRE  V 


Detailed  Enquiries  Welcomed.  Addrjcss  Dept.  25 

_  » 

'  UNIFORMITY  •  DEPENDABILITY  •  SERVICE  •  ECON^ 

I _ in  SPECIAL  FASTENERS  : 

WESTFIELD  METAL  PRODUCTS 


MATERIALS — Steel,  bmss, 
stainless  steel,  bronze  and 
aluminum 

★  CAPACITY— From  3/16"  hex- 
ogon  to  ond  including  1-1/16" 
hexagon  across  flats,  from 
1/16"  thick  to  and  including 
thick 

it  THREAD  SIZES— From  #2  up 
to  and  including  diameters, 
any  pitches  desired. 


&  ^ 


Write  fo  Dept.  A 
for  NEW 
ILLUSTRATIVE 
FOLDER 


SCRfu,  • 

HfAr  j 


_  «.cCorpO' 


QaclnnnicQAfi. 


S  Roseland,  New  Jersey  S 

Manufacturers  of  Precision  Synchros 


ELECTRONICS  — December,  1953 


Wont  more  information?  Use  post  cord  on  lost  poge 


itmucd) 


KANTS  AND  PtOKE 


il;i\  cl'  .laiiuai  v .  r.'.'jJ. 

Ilu).fhcs  Co.  voiitfiiil.'i  • :  '  .'iiiia' 

till-  vr'i\ oriiiiit'iit  boiiv'ht  '.ho  ;!i>l  ii> 
I1>.‘)J  'lioio  were  no  'll  bo 

levied. 

Foli<m  iii-j-  tiic  lax  .'aic.  i.-  n  'In- 
inoporty  \sas  liiriicd  nv.  r  rho 
.Slate  111'  .Arizona.  Dai'iny  l;  ne.xt 
'liiM'e  yeai's  Iln).'’}ie>  nia.\  di'  rc- 
licei!)  Ilie  jiroiieny  b\  jtav  .../  up 
all  baek  taxes  and  fienallie'  if  it 
lel'ii.^es,  the  state  loyally  car;  ;."ii!ne 
title  and  .<ell  to  the  liiyhe-'  dder. 


conserves 


POWER 


\l  I  lA  I 


I’ltoMdi  lo\s  cl  fenr  e\e.  in 

di\  isions  .  d'  Iniernat  ion.,  Telo- 
liliolle  and  'I'eleyraph  t  O!  ,\el-e 
annontn  ed  liy  t he  (  oniiian\ . 

Ilenrv  t  .  Koenier.  iocsi<ii  nl  of 
i'edcra!  relephone  and  Kadic,  has 
bi'cn  named  \  iee-pi  e-id*'!  ■  in 
I  hal  ve  cf  the  administiatioi.  cf  the 
domest  i(  divi'iciis  of  l  l'iJk:'!'  These 
illelnde  l-'ederal  Telephcne  .il.'i  lla- 
dic.  I  'ederal  Teleiiirnmin  .  at  ion 
Labs.  Kelloyy  S\\  itehbo.arii,  I  'ool- 
ei  ator  (  o.  and  (  ajieli.i  r' -r  arn.s- 
w  ort  h. 

.bdniny  rr\-T  in  Ih'JT,  Lceiner 
was  made  chief  accountant  in  IbUd. 
I'riini  to  he  was  in  chary*' 
of  account  iny  and  finance  for  ITiiT 
associates  in  Croat  [Iritain.  Ivin‘0|)e 
and  Cuba.  He  was  electeo  a  di¬ 
rector  <d'  n\y'r  in  llt  ll’..  a  vice-presi¬ 
dent  in  I’.tfl  and  comiit roller  in 
Ifllb.  In  Iftal.  he  liecamc- pr-'-idc'nt 
of  Federal. 

.Mr.  Uoenier's  successor  ’o  the 
presidc'iicy  cd'  Fc'dc'ral  is  U.e  nioiici 
is.  I’erry,  who  has  been  vi  ••-pre.si- 


The  World's  finest  Transmission  Lines 


K!  ^  A!  305  Bergen  Avenue 

Kearny,  New  Jersey 

vice  Orgonitotion  tor  PRODUCT  DlVlLOPMfNT  COMPANY.  INC 

MaHufactartrt  of  Antonnat.  Tranamiitlon  Lloot  and  Ataoclatod  Systom  Facllltiaa 


Wont  more  information?  Use  post  card  on  last  page 
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.Small  incri'mcnl.s  of 
attenuation  in  coa..ial  tranKmis.<ciun 
lines  result  in  exec-.s-sive  power  losses  when 
usc'd  in  eonjunetion  with  hi-eain  antennas  in 
the  IJHK  range.  'I'hia  loss  of  etTc'etive 
racliatecl  power  is  often  as  high  as  .'jO'”o  . 


'I’he  best  solijlion  to  the  problem  is 
uiii  ifruiilt'.  Waveguide  provides  lower 
attenuation,  greater  coverage  for  eiiual 
antenna  height  ...  it  can  be  use  d  in 
combination  with  UHF  coaxial  line  .  .  . 
requires  no  dc'hydir.il ion  or  pressurization. 


Raymonci  S.  Perry 


PRODUCT  DtVElOPMINT  hat  pioneered 
the  manufacture  of  Waveguide,  and  ttandt 
ready  to  aiiitt  you  in  alt  photet  of  thii 
important  new  development.  Write  for  Chart 
TC-ITS6,  Attenuation  of  Cooxiol  lines  and 
Waveguide  in  the  UHf  Range,  and  for  informa¬ 
tion  related  to  your  specific  needs. 


PROVED  IN  SERVICE 


1^  A.y/jrJAYDON 

0  M  P  A  N  Y 


•  MtKwIaitvra  •(  Meihaniitl  t< 


Technitrol 

Variable 

Pulser 


Mark  your  Own  symbols,  numbers, 
Icitering,  on  your  small  parts,  fools,  iden- 
ti^rroiion  ond  name  plates  .  .  .  easily, 
simply,  quickly  .  .  .  tracing  from  a  master 
with  the  GREEN  Eh4GRAVER. 

Widely  used  in  electronic  and  plas- 
tiC  fields,  in  machine  tool  shops  and 
wherever  permonent  marking  is  needed. 
The  GREEN  ENGRAVER  engraves  equolly 
well  on  metals,  plastic,  wood,  herd  rub¬ 
ber  and  qloss. 

4^  Foct  ftlled  folder  on  requcif  .  .  . 

showing  how  economies  in  costs,  labor 
onci  lime  ore  achieved  with  the  GREEN 
ENGRAVER. 

Routs  «^Models  A""  Profiles  Engraves 
Etching  attachment  and  other  special  equip¬ 
ment  for  industrial  uses  ore  available.  * 


5|«  I’lil-f  ri'C  .mil  l.ill  tiiiii- 
innD'ti  i<\il  .If  (l.fl'i  M'- 


l:Clll\IITROL 


363  PUTNAM  AVE.,  CAMBRIDGE,  MASS. 


Flexible  type 
delay  from  .1  to  2  usee. 

Ifirt  .It  Iticw  iiii'pKti 

..ii'l  ii..iniit.K  tut  irii;  l.rciliticv  .  .  . 

till  .  .  .  >;ivcs 

Mill  till  ilixihli-  ikl.iv  lino  you 
W.IMI  .  .  .  .illlSCri.l  I'll  Slllt.lull'. 


.Sr>r/>  /  f.  It  .  UuytUni  (ItnniKttiy 

(.(iti'l  llvlit  Yaiir  1  imini:  fft'rr 

Only  .1  "ino  .iiiil  iii.nlni-  i  .in  -I  i  .1  rj  liliii 


SPECIFICATIONS:  To  milit.irv 

vpt I itii .iliiitiN.  l)il.i\  .1  to  2  usti. 
Till  --  o‘'  iisi-r.  '/.  IJilil  oliMi". 

-  IS',  Hirnic  tii.ilU  m.iIiiI.  non- 
nii'innt  m  iiivlriii  tioii.  .-Ks  .iil.iMi 

III  C.lli 


Send  today  tor 
data  ...  or  send  us 
your  l-equirements. 


RICHARD  D.  BREW 

and  Company,  Inc. 

106  Concord  Avc.,  Belmont  78,  Mass. 


Worst  more  intormat»on^  Use  post  cord  on  lost  poQ' 
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PLANTS  AND  PEOPLE 


dent  and  sales  manager. 

He  joined  the  company  in  1949  as 
general  sales  manager  and  since 
1951  has,  in  addition,  been  vice- 
president  and  director  in  charge  of 
all  domestic  and  government  sales 
activities.  Me  was  previously  asso¬ 
ciated  as  an  executive  and  member 
of  the  board  of  directors  of  Olin  In¬ 
dustries.  He  also  has  .served  as 
vice-president  in  charge  of  engi¬ 
neering  and  sales  for  Ingersoll  Mill¬ 
ing  ^^lachine  Company. 

Mr.  Perry  announced  the  ap- 
I)ointment  of  J.  A.  Frabiitt  as  gen¬ 
eral  sales  manager  of  Federal.  He 
has  served  as  manager  of  .sales  to 
government  agencies  since  194r>.  He 
joined  Federal  in  1959  as  a  radio  on- 


Maximum  Electronic 
in  any  WEATHER 


TEMPROOF  MOUNTINGS 

ON  6I8S-I 

TRANSCEIVER-^ 


I.  A.  Frabutt 


gineer.  specialized  in  air  navigation 
and  communication  .systems  and  was 
closely  id*‘ntified  with  the  technical 
development  of  instrument  landing 
systems  and  other  navigational  aids 
by  Fefleral.  Before  joining  Federal 
he  was  associated  with  Westing- 
hous»‘  and  Beiidix  Aviation. 

In  the  Federal  Telecommunica¬ 
tions  Labs  division  of  IT&'f.  Brig¬ 
adier  (Jeneral  Peter  C.  Sandretto, 
formerly  assistant  technical  direc¬ 
tor,  was  nttmed  technical  director. 
He  joined  1  T&T  in  1945  and  has 
since  served  in  key  executive  posi¬ 
tions  in  the  company  in  the  held  of 
aeronautical  radio  engineering,  in¬ 
cluding  that  of  director  of  .aviation 
of  the  labs  division.  He  was  ap¬ 
pointed  assistant  technical  director 
in  1948.  lie  has  been  in  the  aero¬ 
nautical  radio  engineering  industry 
since  1950  when  he  became  a  mem¬ 
ber  of  the  technical  staff  of  Bell 
Labs.  He  joined  the  U.  S.  Air  Force 
in  1912  and  advanced  to  become 


31  iNSrnvn  electronic  equipment  for  airline  trans¬ 
mitting  and  receiving  must  give  continuously  accurate 
results.  For  instance,  note  this  “inside"  view  of  the  C'ol- 
lins  Transceiver,  mounted  on  Lord  remproof  Mount¬ 
ings  which  isolate  it  from  vibration  and  shock.  Lord 
Temproof  Mountings  function  ellicicntly  throughout 
operational  raises  of  temperature  from  — 80°  to 
i  2.50°r.  The  Collins  Transceiver  with  automatically 
tuned  elements  for  maximum  flexibility  and  high  power 
output  delivers  maximum  performance  in  any  weather, 
completely  protected  from  vibration,  shock  and  exces¬ 
sive  equipment  motion  at  resonant  frequencies  by  Lord 
Temproof  Mountings. 

May  we  give  you  further  details  on  this  Lord  appli¬ 
cation  or  help  you  solve  your  specific  mounting  require¬ 
ment? 


•URBANK.  CAIIFORNIA  DAllAS,  TtXAS  PHItADElPHIA  7,  PENNSYIVANIA  DAYTON  7,  OHIO 

233  South  Thitd  Street  413  Fidelity  Union  725  Widenei  Buildinq  410  West  First  Street 
Life  Building 

OETr  OIT  7,  MICHIGAN  NEW  YORK  16,  NEW  YORK  CHICAGO  11.  lUINOIS  aEVElANO  IS,  OHIO 
311  Curtis  Bldg.  280  Madison  Avenue  520  N.  Michigan  Ave.  811  Hanna  Building 

LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 


Vibration 


Want  more  information?  Use  post  cord  on  last  poge 
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iiEsr\i(r.ii  I  viiiiiiviiiiiirs.  im; 


NyGrip* 

CABLE  CLIPS 


|aa«lU 

IJ  aalflla: 


noise  uvrt 


Hold  that  wiring  with 
these  all  Nylon  cable  clips 

Lightweight  ♦  Tough  ♦  Strong 

•It  Chemically  resistant 

•It  No  metol  to  corrode  or  cause 
short  circuits 

•It  Easy  to  apply  *  No  sharp  edges 
•It  May  be  used  from  —  60°  to  2S0°  F. 

Send  for  tompfet  ood  fif«rotvr« 

WECKESSER  COMPANY 

S267  N.  Avondole  Ave.  it  Chicago  30,  Illinois 


Model  640 


*'V**  „  ' 


Rating — 1  Watt. 

Temperatur*  CoaffUient — From  approx. 
-4-  0. 1  •/» /®  F  for  5000  ohm  resistors  to  approx. 
—  0.2 ‘/./"F  for  10  megohm  resistors. 
Voltag*  CoafTkiant — Less  than  0.02  */•  /Volt. 
Uppar  Tamparoture  Limit — 1 70®  F  for  eon* 
tlnuous  operotlon. 

Standard  Rang* — 1000  ohms  to  9  meg¬ 
ohms.  For  general  commercial  service. 

Nolta  Laval — A  low  noise  level  It  Inherent  In 
all  65X  retlitors.  Where  noiseless  operation  It 
essential,  we  ore  equipped  to  test  and  guaran¬ 
tee  standard  range  resistors  with  "lets  nolle 
than  corresponds  to  a  resistance  change  of  I 
pqrt  in  1 ,000,000,  for  the  complete  audio  fre¬ 
quency  range."  ~ 

Send  for  lulfetin  4?06.  ft  glv»$  I 

fuff  detaifs  en  S.S. White  Melded  /  J 

fteiisfers.  Write  fer  a  copy.  ■  4 


DENTAL  MFC.  CO. 


NDUSTRIAL  DIVISION 

Dept.  R,  10  East  40th  $t. 
- »j(®~NEW  YORK  16,  N.  Y. 


i#  V 

I  0  ft 

Laboratory  Engineering 

S"  OSCILLOSCOPE 

.  DC  amplifiers  to  4  5  mr  with 
17  millivolt  sensitivity. 

•  Callbratinc  voltaees,  trie- 
(ered  sweep,  Z-axIs  modula¬ 
tion,  U(ht  shield  provided. 

•  Write  for  technical  details  . . . 


WIRE  AND  STRIP  PLATING  OF  PRECIOUS  AND  BASE 
METALS  AND  ALLOYS 

NARL  continuous  process  electroplating  equipment  and  controls  ore  engi¬ 
neered  for  the  special  type  of  job. 

FINE  WIRE  PLATING  -  platinum,  gold  ond  silver,  plated  on  fine  wire  to 
extremely  close  toleroncts. 

Wire  plating  to  protect  against  corrosion  -  to  resist  abrasion  -  to  improve 
adhesion  of  insulation. 

COPPER  PLATING  ON  ALUMINUM 
STRIP  PLATING  -  from  fine  ribbon  through  a  wide 
range  of  strip  sizes  -  practically  any  plating  on 
flexible  metol  •  towers  finishing  costs. 

PREPLATING  copper  on  stainless  steel  strip  ^^WjSpSStM 

for  blonking  or  stamping  operotions  -  reduces 

cost  by  greatly  increosing  life  of  the  dies.  /  ,■  '*4  _ 

Mochines  designed  for  difficult  con-  / 

tinuous  plating  operotions.  /'  '  / 

SMALL  PARTS -PLATINUM  Xv  / 

or  other  precious  metals  plated  y/  r  "  / 

Consult  NARL  on  your  plating  ^ 

Research  •  Development  j/.  "  ^  ^1 


THE  HICKOK  ELECTRICAL  INSTRUMENT  CO 


10S27  OuPoiit  Av«.,  Cltvuland  R,  O. 
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tT.% 

special 


WATERS 


POTENTIOMETERS /or  uo.r 


«T-% 

standard 


Toii^hcit 

Reouj/iementi 

IM'  S  ■lio  tiliutiM'ii'i ^  ail- 
<  (iiii|)a(  I.  lUL'iii-il.  iiii-lal  I  a'l  il, 

-lll'l  flllK  '■i-ali-il.  I  lir\  CM  '-fil 
iiiilllaiA  ri-i|iiin-m*-iil'  lur 

•  salt  Spray 


(orrosioii 
vih  rat  10)1 
hauiidit  v 
•  fa)i<^us 
•  shock 


MFC.  INC. 


«TS-% 

3-gan9 

standard 


Packed  into  1/4  of 

cubic  inch  ere  all  these  features: 

.  •  10  to  50,(XK)  ohms  rpsislancc  ran<«*. 

•  0.002%  per  degree  Cl  temperature  coefficient. 

•  —  .S5  degrees  C  to  4  !I5  degrees  (' 

tem|>erature  range. 

•  .'4  watts  dissipation  at  80  degret-s  (i. 

■  •  KXH)  volts  dc  dielectric  strength. 

Wm  •  1,000,{X)0  revolutions  rotational  life. 

•  complete  reliahility. 

'  ?  \^’rite  for  full  technical  information  and  prices. 


MFC.  INC 


WATERS  MANUFACTURING,  inc. 

1 

]\  It  ha  )n  5  / ,  .\ I  a  ssac  huj^clts 

SPPLKSTIOM  (N&INCEIIINC  OFtlCES  IN  PHINCIPSL  CITIES 


PLANTS  AND  PEOPLE 
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Briq.  Gen.  Peter  C.  Sandrello 

cllifl'  of  tile  elect  I’liiiirs  (livi~ieii  of 
tin-  r.  S.  .Xrniv  .St  l  aieLric  Air  l•’orce. 


l  o  ll(‘iMl  I  .  S. 

Itoiiib  l)('l'<‘iiM‘  .Siiiilv 

SltNAfdK  I.everett  Salt  oust  all,  head 
of  tlie  Seiiaie  .Armed  Forces  Suli- 
Committee,  amiomiced  tiie  .tppoiut- 
meiit  of  liolH-rt.  .S|iraL’‘m“  hy  tin- 
Commitfee  to  direct  a  full-.scah- 
study  of  liydroj-teii  and  atmiiic  Iromli 
defense. 

.Mr.  .Sprayue  is  chairman  of  tin- 
hoard  of  the  Sinagne  l-dectric  Co. 
and  the  liKT.M.A, 

In  annonnciiiL''  tin-  appointment, 
.Seiiatiir  Saltoiistall  said  the  Com¬ 
mittee  had  decided  that  the  liiLftdy 
tt*chnical  prohlem  of  j.'^uarding 
aErainst  liomh  attack  must  lie  re¬ 
duced  to  lay  terms  in  order  that  the 
meiidiers  theiTisches  E-oiild  hetter 
understand  the  details  which  face 
the  nation  in  preparing  tor  i's  de¬ 
fenses. 

The  l‘reparedne>s  I'liil  uas  for¬ 
tunate.  he  continued,  in  ohtaining 
the  ser\iii  of  .Mr.  Sprague  to  In-ad 
up  thi>  .tiiportant  study.  Senator 
.Saltoiistall  mded  that  .Mr.  Sprague 
was  experienced  in  technical  mat¬ 
ters  of  this  sort  and  thus  ‘■uniijuely 
ipialitied  to  act  as  advisor  to  the 
Senate  group." 


Kiiv K<|iiipiiU‘iil 
MalvETis  Or*:aiii/.E* 

FoKMATION  rd'  the  Ili-titute  of  F.ll- 
vironmental  F.iiuipment  .Manufac¬ 
turers  was  announceil  hy  (ieorge  I). 
Wilkinson,  gt-neral  manager,  llead- 
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Spr“'^  ~/l 
:  A-»r;:.„ct)-:  1 


VNWWWWNW 


C\iT 

WIC^  ? .  ^ 


/n  your  design,  be  wary  of  barqam-priced  coils! 
Remember:  Inferior  coil  construction  can  ruin 
your  end-product  .  .  .  But  Coto-designed  and 
Coto-produced  coils  build  customer  good  will. 
Without  obligation  consult  Coto-Coil  Company, 
G5  Pavilion  Avenue,  Providence  5,  R.  I.  New 
York  Office:  10  E.  43rd  Street,  New  York  17. 

15/ 

Goto  Coils 


only 


»no-tenth 

^CTlVATES 

These  Ultra -Sensitive 

Electronic  RELAYS 


micro 


ampere 


HS  * 


Dcvtronics  engineers  have  developed 
three  new  outstanding  basic  reloy  cir 
cults.  The  sensing  elcirunts  use  activat¬ 
ing  currents  of  .1,  01  ^d  .001  micro- 
ornperes  with  input  resistances  as  high 
3<.  500  megohms.  Can  be  furnished  with 


open  or  hermetically  sealed  snap-action 
reloys  with  varying  load  carrying  capo 
cities  up  to  30  amperes  non-inductive. 
Circuit  response  time  moy  be  varied 
from  .004  seconds  to  125  seconds. 


Thermoregulation  •  Liquid  Level  Control  •  Pressure  Control  •  Flame  Sensing 
u  Counting  Gauging  •  Safety  Indicator  •  Position  Indicator 

I  Write  TODAY  for  Detailed  Bulletin 

221  n.  hermitage  ave. 
trenton  2-4029 


Pat.  No.2,658s182 
^Double  wiping  (internal  & 
external)  contact*  assure 
positive  contact  under  all 
conditions. 

’^*Spring  loading  on  guide 
contacts  reduces  the  separa¬ 
tion  force  in  disengagement 
of  connectors.  Also  provides 
additional  guide  contact 
dependability. 

USC't  complete  engineering,  tooling  and  pro¬ 
duction  facilities  are  geared  to  produce  quality 
connectors,  allied  components  and  assemblies. 

U.S.C.  980  series 
Brochures  available 
on  request 


I',  s.  coi%§i>o'%t:Ms.  inv. 

Attacialrd  -.ilk  U  S  Tool  and  Ml^  Co  -c 

4S4.4S7  Eost  148th  Street.  New  York  SS  N  Y 
CYpress  2-SS2S-6 


See  us  at  IRE  Show — Booth  62S 
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IS  READY  TO 


SERVE  YOU.. ANYWHERE 


Environmental  lestinq 


quartEM's  will  hi*  in  Nrw  York  City. 

Oni*  of  the  Institute’s  most  im¬ 
portant  funitions  will  be  to  supply 
industry  with  technical  data  on  en¬ 
vironmental  testing.  Alonjr  this 
line,  a  library  will  be  maintained, 
standards  will  be  jtrepared  in  co¬ 
operation  with  the  National  Bureau 
of  Standards  ami  technical  bul¬ 
letins  will  be  disseminated  both  to 
industry  and  to  educational  and  re¬ 
search  orymnizations. 

The  Institute  also  will  j^uide  the 
industry  in  providinjr  maximum 
service  to  equii)ment  users  by 
maintaininyr  and  improving  quality 
and  service  standards  in  produc¬ 
tion  and  marketing,  standardizing 
and  sim|)lifyinK  desiijns,  and  adopt¬ 
ing  trade  practices  and  methods  de- 
siLTiied  to  preserve  and  promote 
fair  and  ethical  competition. 


ELECTRONIC  COMPONENTS 
AND  PARTS  . .  MADE  BY  THE 
WELL-KNOWN  HHB  CRAFTSMEN 


Now!  .  .  .  experienced  HUB  I'.nKiueerinj' 
llepresontatives  will  call  to  .*-erv(* 
you  .  .  .  where,  and  when,  yon  are  jn  need 
of  a  relial)le  source  of  elei  tronic 
components,  and  parts.  'They  offer  the 
lomplete  fa<  ilities  of  HUB  includint; 
researcli,  desinn,  enKineerinj;,  as  well 
as  manufacturing  of  qu.ility  products. 

'I’he  11 1 1 B  staff  is  ea^er  to  work  with 
euKinwrini^  ilepartments  on  standard 
requirements,  and  spei  ial  components 
))arts  prohlems.  Over  the  ye.ars  1111 B 
has  consistently  surpassed  t  he  rijjid 
specifications  of  .Anu-rica’s  leadini;  users 
ol  I’onnectors,  cable  assi'inblies,  and 
many  types  of  miscellaneous 
elect  ronii-  parts. 


Wrsliiif'hmiM*  Names 

Witliiiis  Of  DiiMoiil 


Chris  J.  Witting,  manaydnjr  direc¬ 
tor  of  the  HuMont  Television  Net¬ 
work.  will  be  appointed  president  of 
We.sti  nLrhou.se  Radio  Stations  on 
.Ian.  1  succeedinir  K.  V.  lluLryins. 
vice-president  of  the  parent  com¬ 
pany.  lie  will  report  to  iluyyins  in 
the  overall  WestiiiLrlioiise  organiza¬ 
tion. 

"Our  selection  of  .Mr.  WittiiiLr  for 
this  important  post  rellects  the  in- 
creasiiiLT  importance  WestinLrhouse 
is  placinLT  on  its  broadcast  inj;  activi¬ 
ties,"  IluLryins  stiid.  "He  brings 
with  him  an  intimate  exi)erience 
with  both  network  and  station  op¬ 
erations  which  should  prove  invalu¬ 
able  to  us  as  we  broaden  the  scope 
of  our  tv  and  radio  activities.” 

With  the  Du. Mont  organization 


inquiries, 


Cable  Assemblies 


H.  H.  BUGGIE  Inc 


Won!  more  information?  Die  post  card  on  last  page 
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POWER  SUPPLIES 

WITH 

REGULATION 

AND 

STABILITY 

MEASURED  IN  PPM* 

*  PARTS  PI R  MIUION 


•  Regulation  within  20  PPM*  for  lin* 
voltoget  of  105  to  130V. 

•  load  regulation  better  than  40  PPM* 
from  lero  to  500  mo. 

•  Stability  within  100  PPM*  per  day 
under  average  cenditioni. 

•  MORI  STABLE  THAN  BATTERIES. 

•  Short  warmup  period  of  20  minute*. 

MODEL  301  A.  —  Voltage:  7.5  to  750  wolti. 
Current:  0  to  500  mo.  Ripple:  less  than  10 
millivolts.  Auxiliary  voltages  of  —350  and 
—700  vdc.  at  10  ma.  — ’/j%  regulation,  less 
than  4  millivolts  ripple:  ond  6.3  volts  center- 
topped  at  10  amperes. 

MODEL  300N.  —  Pcrformonce  some  os  30IA 
but  voltage  range  750  to  3000  vdc.  ot  0  to 
30  ma.  No  auxiliary  outputs. 

MODEL  300E.  —  Performance  same  as  30IA  but 
voltage  range  —1000  to  —1500  vdc.  at  0  to  100 
mo.  Auxiliary  output  of  6.3  voc.  at  1.5  amp. 

SPECIAL  MODELS.  —  Special  models  ore  ovoil- 
oble  with  output  voltages  from  millivolts 
to- kilovolts  either  positively  or  negatively 
grounded  and  ol  currents  from  milliampvn 
to  amperes. 


SERIES  400  PRECISION  POWER  SUPPLIES 

•  for  nuclear  work. 

•  High  stability  —  close  regulation. 

•  Electronical!  y  regulated. 

•  High  voltage  —  low  current. 

MODEL  400B.  -  Output:  1000  to  5000  vdc. 
Current:  0  to  I  ma.  Regulation  agoinst  line 
voltoge  105  to  1  jO  v.  is  within  .01%.  Regu¬ 
lation  against  load  is  .01%.  Short  term  sta¬ 
bility  is  .01%  —  long  term  stability  is  .1%. 
Ripple  less  than  .01%. 

MODEL  400C.  —  Some  os  400B  except  output: 
500  to  1500  vdc. 

These  models  available  with  positive 
side  grounded. 


JOHN  FLUKE  MFG.  CO.,  INC. 


1111  Weft  Nickerson  Street,  Seattle  99,  Woshtngton 
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•  For  more  than  35  years  Acme 
Electric  transformers  have 
become  components  of  all  types 
of  electrical  and  electronic 
equipment.  The  vast  technical 
experience  accumulated  during 
this  time  is  now  available  to 
west  coast  manufacturers 
through  our  Los  Angeles  branch. 


ACME  ELECTRIC  CORPORATION 


MAIN  PLANT:  31  12  Water  Street  •  Cuba,  N.  Y. 


I 

I 


West  Coast  Engineurlng  Laboratories:  1375  W.  Jefferson  Blvd.  *  Los  Angeles,  Calif. 
In  Canada:  ACME  ELECTRIC  CORP.  LTD.  *  SO  North  Line  Rd.  *  Toronto,  Ont. 


TRANS  FORMERS 


Our  \wiM9 
mm  k 


PRECISION 
IS  OUR 
PASSION 


Our  ii:.iiully 

(iii)l  lliiii  |irr‘<-isioii, 

as  \sf  |)ra<'ti<-«'  il.  rail  save 
llit'iii  a  lot  of  inuiit’y  Ity 
•‘liiiiiiiatiti::  liiuh  cusls  in 
as-<‘tulil\.  repair  parts  ami 
rt'pair  tiiiu'.  It  is  always 
rticapr'r  iti  tlu‘  loiii'  run  to 
iiiiiki'  part*  to  prt‘i-i7>iun 
liiiiils. 


CONRAD 
&  MOSER 

Workers  in  Aluminum, 
Brass,  Steel  &  Plastics 

DESIGNING 

ENGINEERING  *  MANUFACTURING 
MECHANISMS  *  MACHINES 
PARTS  *  TOOLS  *  DIES  *  MOLDS 
STAMPINGS  *  CASTINGS 
MACHINING  *  SHEET  METAL 
ENCLOSURES  &  CHASSIS 
to  NAVY  SPEC  ALUMINUM 
SPOT  WELDING  AND  HEIIARC 
WELDING. 

2  Borden  Ave. 
Long  Island  City  1 ,  N.Y. 

O  \  tA 

I  J  AP pTied 

\  ^  PRECISION 

|9»* 
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jgB^ 


threaded  cores  cost  lESS 
I  than  any  other 

type  of  adjust  ABIE  CORES 


Threaded  Core  Adwaatages 


TOROID 


,p*(ial  »hollow  ihrMd 


rn,?n:r‘'a«e':b»:rr.ess  spoc.  nece„ory) 

HlghlV’o-' [""ng 
ho’;,  dCgn  pe^s  .op  tuning 

.  Saving  o»  critical  moterlal 

elev.s.on,  Where  Th-eoded 

:o^:’’:r:i:rnr.or  .r,.er. 

..oc, coble  de.gn.  O-o.er^  econOj^y.^>^^^ 

jerto.monce  hove  bee  ^  through  the  chm.rro- 

:  Diameter  Tolerance 

PERMEABIA  .  Perineablllty 


CUP  CORE 


DUMBBELL 

CORE 


IRON  CORE 
COIL  rORM 


rhrfort  form  Cho  g 

77 

I  J,  JO  pilch 

:5i » 

3J  pilch 

78  thollow  pilch  -  ^ 

32  jhollow  pilch  -6  S 

The  •  Q"  polentiol-  Thrci 
permeob.lity  drop  during 
highest  •  Q  "  »»  ' 

to  ochieve  Ihe  given  mout 

Threoded  Core  Size  or 

Greoterphvsicolslrengthj-^^^^ 

d'lorelei.  The  rolioo.  length 
be  less  Ihon  1’/,  to  1.  nor  more  thon 
:  ISIondo.d  Diomelerji 


oded  Cores  having  the  'ei 
threoding  usooHv  provide 
Il*cs  copper)  ore  reqoii 


INSERT  CORE 


TUNING  CORE 


All  Radio  Cores  monutocturca,  oi 
ciol  ottcntion  to  both  mcchonico 

hiv  costs  on  the  port  o 


Coel«  D- 


9S40>50  Twiity  Avenue  Ook  Latwn,  idbiols 


PLANTS  AND  PEOPLE  (er  tmued) 

^  since  11)  J7,  Mr.  Wittinj/  ^et  up  op¬ 
erating  procC-diires  for  its  teleca.st- 
iiijr  division,  then  beinjr  formed.  He 
became  general  manaKer  of  the  net- 
wnrk  in  ]!)41),  and  .soon  thereafter 
T\a.'  named  manaj-MtiL-'  director. 
Previously  he  was  an  cxci  utive  with 
Priee,  Waterhouse  (’o.  and  obtained 
wide  o.xjierience  in  instaliiiijr  operal- 
injr  .systenij;  and  in  internal  proced¬ 
ures  Ihroujrhoul  industry.  He 
helped  to  orKanize  I’.  S.  O.  famp 
Shows,  and  later  becami  controller 
and  a.s.si.stant  treasuri  i  <*f  ilio  rtr- 

panizat  ion. 


Nfwitm  l{<‘rt‘iTt'« 

Li*\\  .MimIjiI 

Foil  liis  paper,  "Compi  nsal..  ;i  of 
Foedback-Control  Sy.stem.s,”  Hr. 
(ii'orjre  t’.  Newton,  Jr.,  itssociate  di- 
roi'tor  ot  the  servomechanism  lab 
of  Mil,  will  be  awarded  the  Louis 
L.  Levy  .Medal  by  Tlie  Franklin  In¬ 
stitute.  Pres(>ntat ion  will  b(>  made 
on  till'  annual  m(“dal  dav  ceremonies. 

Jn  addition  to  hi.g  teaching  activi¬ 
ties  at  MIT,  Dr.  Newton  cai'i  ies  on 
a  consulting  practice  in  the  field  of 
.'uit  oni.'it  i(*  L'oiitrol,  fl*  .'ilso 
served  as  an  engineer  of  the  York- 
Safe  and  Lock  Co.  and  as  jiroject 
enjrineer  at  Sperry  (iyroscope  Co.  In 
lit  14  he  became  a  member  of  Frank¬ 
lin  Institute. 

1 

1 

!  Motorola  .\|ipoiiil^ 
i  Heat!  Physicist 


Virgil  E.  tlollom 


VlKdll.  F.  POTTOM  ba-  ■  cei.  ap- 
jxiinted  development  jiii.v.sicist  in 
ciiarye  of  the  solid  state  devices  de- 
vedopment  yronp  at  Motorola  Re¬ 
search  Lalioratories  in  Phoenix, 
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RADIO  FILTERS 


These  OPAD  GRETEN  General  Pur¬ 
pose  Power  Supplies  are  designed 
to  furnish  an  adiustable  source  of 
Unfiltered  D.C.  from  single  phase  SO 
or  60  cycle  A.C.  power  Imes.  Step¬ 
less  output  control,  overcurrent  pro 
lection.  2*.  accurocy  meters,  aging 
taps  and  eiclusive  Poly  Koated  Hec 
tifters  are  omong  the  many  features 
of  these  units. 


tr  additional  informotK 


MEASUREMENTS 

CORPORATION 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

109  PRINCE  STREET  •  NEW  YORK  13,  N.  Y. 


BOONTON 


Applications 
•  Aircraft  Motors 
i*  Dynamolors  & 


— Sa'CN  spaic  ! 

— 115  V  ai  dc,  Jti  amp. 

— Excellent  attenuation 
— Feed  through  inNiallatiitn 
— Flange  mouniinK  hratkii 
— Corrusion  &  funj^us  ri'i'iani 
If  you  hate  railio  itilirferetice 
prohlemi,  it  rile  ur  it  ire  us, 
TODAY ! 


•  Relays  & 
k  Solenoids 
Re  Battery 
Charging 


:  20H2  l.iniidn  A\e 
Calif.  SYiiiniore  •'<•11 
WA.SniNt.lON.  I)  <• 
and  1)1  1  Ron 


YOUR  1954 


Meaturemenls  Corporation 
MODEL  82 


READY 

now! 


STANDARD  SIGNAL 
GENERATOR 

20  Cycles  to  50  Me. 


FREQUENCY  RANGE:  20  cycles  to  200 
Kc.  in  four  ranges.  80  Kc.  to  50  Me. 
in  seven  ranges. 

OUTPUT  VOLTAGE  0  to  50  volts  across 
7500  ohms  from  20  cycles  to  200 
Kc.  0  1  microvolt  to  1  volt  across  50 
ohms  over  most  of  ronge  from  80 
Kc.  to  50  Me. 

MODULATION;  Continuously  variable 
0  to  50%  from  20  cycles  to  20  Kc. 
POWER  SUPPLY:  117  volts,  50/60 
cycles.  75  watts. 

DIMENSIONS  15”  *  19'  x  12". 
Weight,  50  lbs. 


Precisicn  engineered  electronic  components 
and  connecting  devices  tor  ali  your  .needs. 


LAMINATED  TUBE  SOCKETS 

TERMINAL  STRIPS 

ANODE  CONNECTORS 

INTERLOCK  PLUGS 

WIRED  ASSEMBLIES 

METAL  AND  BAKELITE  STAMPINGS 

TERMINAL  BOARD  ASSEMBLIES 

TUNER  STRIPS,  SOCKETS 

aid  BRACKETS  for  UHF 


l►JDUSTRIAL  HARDWARE  Mfq  Co,  Inc 


H  o‘<  sina  your  1954  Catolort  'r. 


Write  lor  Samples  and  Inlormolion 


Want  more  information’  Use  post  cord  on  la’,t  poqr 
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(continued) 


I  PLANTS  AND  PEOPLE 


I  Ariz.,  Daniel  E.  Noble,  vice-presi- 
!  dent  in  charjre  of  the  eommunica- 
tions  and  electronics  division,  an¬ 
nounced. 

Dr.  Hottom  heads  a  of 

,  enjrincers  and  physicists  develop- 
injr  transistors  and  other  devices 
based  on  the  flow  of  electrical  cur- 
j  rents  in  .semiconducting  materials 
Previous  to  his  appointment.  Dr. 
Bottom  was  as.sociated  with 
Colorado  A&M  Collepe  where  he 
was  ju'ofes.sor  of  physics  and  direc¬ 
tor  of  research  in  piezoelectricity 
and  frequency  control.  He  is  holder 
of  several  jtatents  in  the  field  of 
quartz  crystals  for  frequency  con¬ 
trol  and  filter  apfflications. 


basic  in  current  electronic  trend. 


Thompson  I*ro»lucls 
Buys  Bell  Souiul 

Marking  the  entrance  of  Thompson 
Products  into  the  commercial  elec¬ 
tronics  field,  .1.  D.  Wripht,  presi¬ 
dent,  announced  the  purchase  of  Bell 
Sound  Systems  by  the  company. 

“We  are  happy  to  enter  this  field 
with  a  line  of  reputable  products 
and  in  association  with  Floyd  Bell, 
who  is  so  w'ell  knowrr  in  the  indu.s- 
try,”  Wright  said.  “Mr.  Bell  will 
remain  with  the  company  and  will 
work  with  us  in  the  promotion  of 
the  enterprise.  Bell  Sound  Sy.stems 
will  retain  its  present  identity,  con¬ 
tinuing  to  operate  in  Columbus  as  a 
wholly-owned  subsidiary  of  Thomp¬ 
son  Products.”  I 

Mr.  Wright  said  that  the  sub¬ 
sidiary  would  be  operated  under  the 
direction  of  William  M.  Jones,  man¬ 
ager  of  Thompson’s  electronics  di¬ 
vision  in  Cleveland,  and  that  a  resi¬ 
dent  manager  at  Columbus  would  be 
named.  He  said  Thompson  would 
provide  capital  for  the  expansion  of 
Bell’s  present  lines,  and  expects  to 
introduce  new  products  through 
Bell’s  present  jobber  organization. 

Thompson  executives  will  serve  on 
Bell’s  board  of  directors.  Judson  S. 
Sayre,  former  president  and  prin¬ 
cipal  owner  of  Bendix  Home  Ap¬ 
pliance,  Inc.,  who  recently  joined  the 
Thompson  organization  as  a  mer¬ 
chandizing  consultant,  will  also 
serve  on  Bell’s  board  and  as  an  ad¬ 
visor  on  its  sales  problems. 

Bell’s  annual  sales  are  currently 
in  the  $1.6  million  range.  Total  sales 
of  Thompson  Products  in  1953  are 


Now,  through  the  use  of  lantaluiu,  new  high  standards 
of  tdcctrolytic  capat  itor  perfoiiuaiuc  arc  available.  I  hc 
tantalum  oxide  lihu  is  the  most  stable  diele(  tri< ,  chemi¬ 
cally  and  ele(  trie  ally,  yet  disLovered.  .As  a  result.  I'au- 
talum  (lapac  iiors  oiler  advantages  not  found  in  any 
other  elettrolytic  tyjie— long  lile,  space  saving,  wide 
temperature  range  ex(  ellent  Ireipu  iu  y  <  haracieristics, 
no  shelf  aging. 

I'antalum  Clajiacitors  are  made  /  a, 
by  I'ansteel  and  other  leading  capa-  / 
t  itor  manufac  t  urers.  ,\sk  ior  l  in  rent  / 
inloi  Illation  bulletins  on  Fansteel  / 

I'antalum  Clapacitors.  / 


FANSTEEL  METALLURGICAL  CORPORATION 

NORTH  CHICAGO.  ILLINOIS,  U.S.A. 

Tantalum  Capacitors . .  •  Dependable  Since  1930 


82r.03C 


Wonf  more  information?  Uu  post  cord  on  lost  page. 
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Standard 


expected  to  exceed  niillinn. 

Bell’s  commercial  operations  do 
not  conflict  with  existing  activities 
of  Thompson  Products  in  the  elec¬ 
tronics  field.  The  company  entered 
the  field  in  1950  with  a  line  of  high- 
fi'etpiency  electronic  components  de¬ 
signed  primtirily  lor  military  use. 

Recently,  Thompson  agreed  to  aid 
in  the  financinp  of  the  Ramo- 
Wooldridjre  Corp.  which  will  he  de¬ 
voted  to  re.search,  development  and 
manufacturing  in  the  youieral  field 
of  advanced  electronics  and  "riiided 
missiles.  Thompson  Products  now 
hopes  to  expand  in  l>ofh  the  com¬ 
mercial  and  milit.-try  eleiironics 
field. 


Quality 


CUSTOM- 

MADE 

CORD  SETS  BY 

PHALD . 


Just  a  short  time  back  the  custom-made 
cord  set  shown  here  did  not  exist!  It  was 
custom  created  and  produced  for  a  very 
special  application  by  PHALO! 

PHALO  has  an  industry-wide  reputation 
for  designing  and  producing  the  unusual 
in  cords  and  cord  sets  .  .  .  and  in  so  doing, 
solving  the  "unsolvable"  problems! 

See  the  PHALOCORD  section  of  the  new 
PHALO  CATALOG  for  details.  ASK  FOR 
CATALOG. 

ASK  ALSO  FOR  THE  NAME  OF  YOUR  NEAREST  PHALO 
SALES  REPRESENTATIVE  IN  THE  FOLLOWING  CITIES: 

New  York,  N.  Y.  Cleveland,  Ohio 

Rochester,  N.  Y.  Houston,  Texas 

Philadelphia,  Po.  Phoenix,  Ariz. 

Greensboro,  N.  C.  Chicago,  III 

Wichita,  Kansas  Detroit,  Mich. 

Natick,  Mass.  Los  Angeles,  Cal. 

San  Francisco,  Cal. 


Carl  F.  Schunemann 


'1  ho  company  al.<o  aiiiiouiicod  the 
appointment  of  Carl  F.  Schuiu  niann 
as  chief  engineer  of  the  electronics 
divi.sion.  He  will  be  in  charge  of 
research  and  development  of  micro- 
wave  components  and  acce.ssories 
and  specialized  test  eipiipment. 

Jerome  L.  White  has  l)een  ap- 
]iointed  senior  project  engineer  of 
the  firm’s  Columbus,  Ohio  antenna 
r  e  sea  rc  h  1  a  bo  r  :i  t  o  r  y . 


Sylv.'iiiia  Elct-trir 
Starts  Plant 

(iROCND  ha."!  been  broken  for  a  new 
Sylvania  tv  picture  tube  plant  at 
Fullerton,  Calif.  The  plant  is  Ix-ing 
built  on  a  20-acre  orange  grove  site 
and  will  have  51,000  sq  ft  of  usable 
space.  The  building  is  expected  to 
be  ready  for  occupancy  about  April 
1,  1954. 

W,  H.  Lamb,  general  manager  of 
the  tube  division,  said  that  the  new 
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PHALO  PLASTICS  CORPORATION 

CORNER  OF  COAAMERCIAL  ST.  •  WORCESTER  •  AAASS. 

Insulated  Wire  and  Cables  —  Cord  Set  Assemblies 


•V 


4 


jininHiujii 


r4\T4Wi\f4\Ti\Y4\Ti\Yit 


RED  LION  AND  PHILMONT  ROADS 
BETH  AY  RES,  PA.,  CHAPEL  HILL  0  800 
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QUAKER  CITY 


New  Sylvania  plant 

plant  is  itfiiijr  Iniilt  t<i  nn-t-t  liu-  ic 
(luiffnifiits  (if  West  Coast  iv  sc 
nianiifacturcrs  as  well  as  the  tv  re 
plaeeniciit  tube  market. 


.Assi^luiit  V-1* 


William  W.  Garstang 


Till-:  AI’PolMMl- NT  of  William  W. 
(iai'staiij:  its  iissistaiit  viiivpresi- 
(ioiit  ill  (.hiiiTre  of  niiimifitt  tiiriiiy  at 
tfie  tele\isioii  iiiid  r;niio  division  of 
liii\theon  uits  iinnomueil  by  Henry 
F.  Arj/eiito,  \  it  (•-|)rcsidcn'  iind 
yrenei  iil  niiinaver. 

He  hits  been  associaieti  with  the 
eompitny  since  IPIT  as  midwe.^iern 
sales  niimiiyo  r,  niiiiKiyer  of  the 
spt'ciiil  products  di\ision  iiiu!  for 
the  past  year  and  it  half  its  works 
manager.  He  had  i>re\iously  bt^m 
a  manufacturer  of  special  elec¬ 
tronic,  infrared  and  ultraviolet 
products. 


We  invite  your  inquiry 


lUAKER  CITY 


Srr\ (iomrnlioii 
Plans  Alieati 

Thk  Nation.al  Alliance  of  Television 
&  Kleclronic  Service  A.s.sociations 
convention  in  ('hiciiyot  brought  dele- 
jrates  from  states  and  Canadii  to 
view  the  .‘52  mitnufiicturer's  tlisjilays 


Wont  more  information?  Use  post  cord  on  last  poQC 
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EXILED' 


Moral. 
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the  COMPLETELY  NEW 


All  I  did  was 
lose  the  boss' 
new  XCELITE 
SCREWHOLDER 
He  lost  his  head 
.  .  .  here  I  om' 


XCELITE  SCREWHOLDER 
TOO  VALUABLE  TO  LOSE 


VARIABLE 

ATTENUATOR 


Hove  several  around  the  shop'  This 
slim,  trim,  tough  scrcwholdcr  saves 
time,  work,  temper,  and  has  these 
THREE  BIG  fEATURES: 

1.  Starts,  loosens  screws  even  too 
small  tor  screwdriver  blode! 

2.  Non-slip  grip  on  screw 

3  tits  onjt  round  blodcd  driver 
in  its  size  range. 

See  Tour  Dealer  NOW 

XCELITE,  INCORPORATED 
(formerly  Fdik  Metalwaif  Cu..  Inc.) 
Dept.  C  Orchard  Park,  N.  Y. 


...  a  revolutionary  design  in  offenuotorsf 

•  PROOF  ogainst  SHOCK  -  MOISTURE  -  TEMPERATURE 

e  Wilhstonds  ambient  temperolures  ot  — 40®C.  to  +  100*C  ;  95%  humidity. 

•  Resistive  elements  are  accurate,  noninductive,  wire  wound  ond  her¬ 
metically  teoled  in  a  speciol  tough  plastic  compound. 

e  Greater  power  dissipation.  ^  . 

•  Switch  surface  flot  and  smooth  .  .  .  eosy  to  clean,  BRUSHES  CANNOT 
TRIP,  exceptionally  long  life. 

e  QUIET  .  .  .  extremely  low  switch  noise  level  .  .  .  ideol  audio  mixer 
controls. 

El  "Lubricated  for  life"  bearings. 

•  Slock  typus  availoble  with  "LADDER,  "  "T,"  "H,"  "L"  ond  potentiometer 
configurations  up  to  32  steps. 

Send  for  Bulletin  A-2  for  specifications  and  prices. 


f(yt  _ 

LOOK  TO  Q3DIB 


Representatives. 

BEEBE  ASSOCIATES 

5707  W  Lake  St.,  Chicago,  Illinois 

BURLINGAME  ASSOCIATES 

103  Lofayette  Street,  New  York  City 

HARRISON  J.  BLIND 

1616  Cord  Street,  Indianopolis  24,  Indiana 


HYCOR  SALES  COMPANY 


1  1  423  VANOWEN  STREET 
NORTH  HOLLYWOOD,  CALIf. 


mR£AseD 

INSULATION 

B£TT£R 

C0NN£CTI0NS 


AEROCOM'S  NEW  *  W  A# 

ARTIFICIAL  ANTENNA  *V 

SIMULATING  ACTUAL  OPERA 
TING  CONDITIONS.  SAVES  TIME 
ON  TRANSMITTER  AND  RECEIVER  TUNING 


ll  IS  nil  liiiii;ir  luiiss.irs  lo  final  nmt-  tr.insinitti  rs  nr  rn  i  isi  rs 
jbiiaril  jirirafi  \\  iili  ilu  in.v\  .AriilKi.il  .Anunii.i  (Mmlt  l  I)\.‘()0) 


ithniJi  Ic.iMnj;  ilu'  (cm  Iniuh  liny  c<|LitpitU'n(  ’ 

'  200  \\.if(N  ••  (O.ixial  li((ini»  pniviLlcs  ilircif  <»l 
r  hartl  usj);c,  tan  be  inoiintcJ  iii  ytandar<J  rack  cabinci  or  lim  lI 

from  you  util  hr/u^  Jruripthe  hUt.ttu 


COM 


Howard  B.  Jones  Division 


3090  DOUGLAS  ROAD 


MIAMI  33,  FI  A. 


•  .4- 

1 


PRECISION! 

POTENTIOMETERS 


PRECISION  POTENTIOMETERS 
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and  to  attend  the  seminars,  color-tv 
symposium  and  discussion  groups. 

All  present  officers  of  NATIiSA 
were  re-elected  for  the  1954  term 
and  one  additional  office  was  filled. 
Four  new  affiliate  groups  joined  the 
organization.  Officers  re-elected  in¬ 
clude  F.  .1.  MiK-h,  president;  John 
Hernak,  treasurer;  J.  B.  McDowell, 
secretary-general;  Bertram  Lewis, 
eastern  vice-president;  F'red  Colton, 
vice-president;  Harold  Rhodes,  east¬ 
ern  secretary;  Francis  Fingado, 
western  vice-president  and  W.  A. 
Uosenherg,  west  central  secretary. 

C.  N.  Burns  was  elected  east  cen¬ 
tral  secretary. 

A  three-poitit  pnigrani  was  out¬ 
lined  hy  X.ATKS.A  for  the  coming 
year.  It  includes  an  integrated  pub¬ 
lic  relations  and  customer  relation.s 
jirogram  in  cooperation  with  re¬ 
gional  and  local  atliliates  which  will 
include  promotional  and  advertising 
material,  an  expansion  program  and 
a  manufacturer  relations  ju-ogram 
which  was  descrihc*<l  by  president 
Modi  as  jiresaging  closer  liaison  be¬ 
tween  sui»pliers  and  service  groups, 
and  a  training  program.  This  will 
include  a  speakers  bureau,  lectures, 
films  and  training  sessions  in  coop¬ 
eration  with  manufacturers. 


for  aircraft 


for  gunfire  control 


. . .  for 

servo  -  niccha  nism  s 


get  the 
facts  about 


Sylvaiiia  .\|tpoiiils 
Planning  Head 


For  prompt  service  on  prototypes  that  meet  your  specifications, 
get  in  touch  with  Gamewell. 

Linear  and  non-linear  Gamewell  Precision  Potentiometers 
can  be  made  to  meet  your  exact  requirements.  And  they  are 
made  by  a  firm  with  over  98  years  of  experience  in  the  manu¬ 
facture  of  precision  electrical  products.  ^ 

Write  today  for  a  copy  of  the  Gamewell  Pre- 
cision  Potentiometer  booklet.  It  contains  a 
convenient  glossary  of  terms  used  in  working 
with  precision  potentiometers. 

THE  GAMEWELL  COMPANY 

NEWTON  UPPER  PAUS  64,  MASSACHUSETTS 


O.  G.  Haywood,  Jr, 


O.  G.  Haywood,  Jr.  has  been  ap¬ 
pointed  manager  of  engineering 
planning  for  Sylvania,  according  to 
Robert  M.  Bowie,  direcfitr  of  en¬ 
gineering.  In  his  new  position.  Dr. 


Manufacturers  of  precision  electrical  equipment  since  1855 


Want  more  information?  Ute  post  cord  on  last  pogo. 
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PLANTS  AND  PEOPLE  .continued' 

Haywood  will  coordinate,  in  coo])- 
eration  with  executives  of  the 
operating  divisions  and  research 
laboratories,  Sylvania’s  engineering 
planning  in  the  fields  of  lighting, 
radio,  electronics  and  tv,  with  par¬ 
ticular  emphasis  on  the  long-range 
future  of  company  engineering. 

Haywood  was  formerly  a  colonel 
in  the  U.  S.  Air  Force.  Two  years  ; 
ago  he  organized  the  Office  of  Scien¬ 
tific  Research  of  the  Air  Research  ; 
and  Development  Command  in 
Baltimore  and  headed  the  office  i 
until  his  resignation  in  September.  ' 
Previously  he  had  served  on  the 
research  staff  of  the  Los  .Mamos  \ 
Scientific  Laboratory  and  the 
Atomic  Energy  Commission  in 
Washington.  Tie  served  in  the  Corps 
of  Engineers,  U.  S.  .\rmy.  from 
lOfin  to  1947  when  he  transferred 
to  the  .Air  Force. 

ritloii  Fii"in(‘rriii^ 

Kiivh  a  Hospital 

I.ITTON  ENCINKKRI.S'EI  I. ABORATOKIK.S 
of  San  ('arlos,  Calif.,  manufacturers 
of  measuring  instruments  and 
eciuipment  for  making  vacimni 
fiihes  and  handling  glass,  pnn  liased 
the  jiartially  finished  Memorial  Hos¬ 
pital  in  (Ira.ss  Valley,  Calif.,  and 
will  complete  it  for  the  firm’s  neu 
home.  The  three-story  structun'  and 
Ifit;  acres  of  land  were  .sold  for 
$13.'>,000.  The  company  pl.ins  to 
spend  another  $250,000  to  complete 
the  building  and  install  efiuipment. 

I.itton  plans  to  begin  its  move  to 
the  new  building  in  two  years,  when 
75  percent  of  the  staff  and  etpiip- 
ment  will  be  transferred.  The  firm’s 
operations  will  be  carried  on  in  botli 
San  Carlos  and  Crass  Valley,  until 
the  entire  move  is  «  ompleted. 

The  hospital  was  started  in  1999. 
('oust  ruction  was  halted  in  1942. 
after  an  expenditure  of  $.960, OOn. 
iH'cause  of  wartime  priority  prob¬ 
lems  ami  was  never  resumed. 


CK  Scienlisls 
Will  Iloiiorn 

W.  1).  Cooi.JUCiK,  director  emeritus 
of  the  Ceneral  Electric  Res(?arch 
I.aboratory,  is  shown  studying  the 
multi-section  2-mi!lion-volt  x-ray 
tube,  one  of  the  ma.jor  developments 
with  which  he  has  ‘l)een  associated 
during  his  long  and  fruitful  career 


ANNOUNCING  A  NEW  LINE  OF 
VARIABLE  AIR  CAPACITORS 

*  Siiiall  .oi/.c,  of  iiiNlriiiiiriil  i|ii:ilily 

*  llanl<‘ii<‘4i  )>laiiiirss  hall  lirariii^!* 

*  < !oMipn‘s>>ioii-loa(l<‘(l  rrraiiiir 
roil  htalor  »>ii;^priis.ioii 

*  Slalili* — llifih  O — l.ow  iiiiiiiiiiiiiii 

SIloLMi  abo\e  i»  the  new  .|oliailr.(iii  I  \  pe  I2<HI-IU0  \al  iable  .til' 
capacitor.  Small  in  size  and  of  instrnnient  tpialily.  it  is  topical  <d 
the  enlirt'  .|<dian-on  line.  Notable  among  it-  many  feuinres  i-  it.s 
simplicity  of  design  for  all  I  .ILF.  and  B.F.  applications. 

Its  compact,  light  weight  frame  i-  swaged  and  -oldered.  It  has 
a  three  point  mounting.  Like  all  Johan-on  capacitors,  this  unit  is 
provided  with  hardened  stainless  steel  hall  hearings.  .Ml  rotors  and 
stator-  are  -oldered  to  further  in-nre  it-  permaneney.  ipers  of 
hardened,  silver-plated.  herLilinm  copper  avoid  any  electrical  mdse. 

I  he  unit  is  eon-lrncted  of  silver-plate<l  brass  («*r  invar)  for  low 
surface  resistance. 

riie  compre— ion-loaded  eerami<'  rod  -talor  -iispension  oi  each 
new  Johan-on  variable  air  capacitor  gixes  it  an  exceptionally  long 
dielectric  path  and  meehaiiieal  reliahilit\.  \  \ariahle  air  Iriminei 
with  a  capacity  <d  6  ninifd.  is  an  integral  part  of  each  section.  All 
of  the  Johan-oii  capacitor-  have  high  <,)  and  low  minimum 

capacities. 

SPECIFICATIONS,  TYPE  1200  100 

2  Gang  •  Maximum  capacity,  100  mmfd.  •  Minimum  capacity,  6  mmfd 
AC  of  trimmer,  5  mmfd.  •  Invar  rotor  and  stator  construction 

Optional  Fenturti: 

Insulated  inters  con  bclsupplicd  Either  CW  cr  CCW  rotation  Single  Section 
to  4  gang  arc  standard  units. 

Wr/ts  for  complete  inlormatton 

MANUFACTURING  CORPORATION 

10  Rockaway  Valley  Road  Boonton,  N.  J. 


Cc 
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W.  D  Ccolidqe 


with  (ilv  Di’.  ( was  lioiioied 
in  C'hwt  land  niiDii  tin-  (u'casinn  nf 
his  Kdth  i)irt Inlay,  'ri  ihntn  was  tiaid 
to  liiin  as  oiu*  of  tin*  ffinndfis  of 
fiHii-  niaior  Anui-ican  indii.-t fins 
4*k*ili*o:!i  lanips,  inan-niado  i-nt- 
1  in*'  (*  o'v  ;  1(1  v-l-;,y. 

!n  addition.  I)i*.  ( doliilyt*  rt*- 

(•<*ivt*d  111  *  Henry  S|iend;nh*l  Awtii'd 
of  111,*  l’’,ast(*ni  lii*ntal  Soiiety  "in 
rt*ro).*^nit ion  of  his  rout rihiit ions  to 
I  the  wnlfa*.-**  of  liiinKiiiity  in  the  fn-ld 

•  (d'  dent  i.^t  ry."  In  iici<*]it  iny  tin* 

tiWtird  tin*  CK  scientist  said  tlnit 
the  time  hiir  hi*tw<*c*n  tin*  ini|ui.si- 
tion  of  iu*w  scientific  knowledge*  :ind 
its  application  to  nsefnl  »*n'ls  is  he- 
corniii).'*  h*ss  and  less.  "It  is  now  so 
short  that  the  r;itt*  of  oiir  tc'ch- 
iioloyMcal  proLTfess  is  ItirL't-Iy  dc*- 
t<*rmined  hy  the  timonnt  <d’  onr 
fnndiimental  research  (*irort."  he 
said. 

At  the  thirtc*enth  tinnntd  convc'n- 
tion  of  the  \on-d(*.s( rnctivc*  Testinj.!: 
Soc  iety  Hi*.  Coolid.w  (iresented.  in 
tn*h:df  of  the  socic'ty  and  the  CK 
x-ray  d»*i»;irtment,.  the  first  annual 
Willitim  I),  ('oolidjrt*  awjird  to  the 
author  id'  the  year’s  ontstandinjr 
ptijier  on  x-ray.  Winner  of  the 
award  is  I).  T.  O’t'onnor.  chief  of 
the  Uadioloy.v  Section  cef  tin*  U.  S. 
Na\al  Ordnance*  l.ahoratorv  in 
White  Oak.  Md.  'Pin*  lahoiatory 
c-ontains  what  is  l)<*Ii(*ved  to  he  tin* 
most  complete*  arra.v  ed'  industrial 
x-ray  aiiparatns  in  tin*  wenld. 

Aindher  Ol'i  eiuMne*e*r  also  won 
Stock  shapes,  finished  parts  honors  re*centl\ .  Willm**  W.  Hi-own. 

..  t*nvMne*e*r  in  the*  t*lei  t ronics  division, 

>ecincations  . .  .  , 

was  jne'.sented  the*  Kxceid  tonal 

*l  of  Penna  •  Reading,  Penna.  Service  Award  hy  the  .Militiiry 

-Trad.mai  k  for  Du  FonM.fra*'.»oroottiyI«ne  rei  a  T  rilllSpi  i|*t  Si*r\  icc*  Jit  .Aadre-W.S  .Ail* 


STANDARD  LENGTHS  OF  6-8  FT. 
ASSURE  LOW  MACHINING  COST 


For  low  cost  production  machining  of  coaxial  spacers,  connector 
beads,  stand-off  insulators  and  many  similar  UHF  components, 
POLYPENCO  0-200.5  is  available  now  in  centerless  ground  rod  with 
diameters  up  to  1”  and  lengths  of  6  to  8  feet. 


Dielectric  Constant:  only  2.4  to  2.5 

Dissipation  Factor:  0.0002  at  30  me  (remains  practically 
constant  over  entire  frequency  range) 

Dielectric  Strength:  about  350  volts  per  mil 


CHECK  THESE  OTHER  FEATURES 


Get  the  full  facts  on 
POLYPENCO  0-200.5.  Write 
tor  technical  bulletin 


Dimensionally  stable*  up  to 
400  F 

Rigid  and  transparent 

Easily  machinable  on  stand 
Qid  metalworking  equipment 

Good  mechanical  strength 
Chemically  resistant 
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Wont  more  informotion?  Use  post  card  on  last  page 


i 


YOU  GET  BOTH  WITH  RESINITE 

1  A  superior  insulation  sleeving  that  fully 
meets  Military  end  Air  force  Specifica¬ 
tions  and 

2  A  service  that  eliminates  your  head¬ 
aches  in  purchasing  and  inspection 

Vcs.  It  s  cosy  to  do  business  with  Resin 
Industries  -  the  leading  supplier  of  specifi¬ 
cation  sleeving  end  tubing  to  the  aircraft 
ond  electronics  industries  Write  for  spec- 
ificotion  dato  arvd  sompics 


esinite 


RESIN  INDUSTRIES,  INC. 

315  olive  iX.  •  box  1589  •  santa  barbara.  cal 

SPtCiMISIS  IN  VINTI  SntVlNo  AMO  TUHINO  fOR 
THt  AIRCRAM  {ItCtRUNiCS  ANO  MfUICAl  Mf(PS 


WHAT  i 
CLAMP 
TO  USE 
WHERE 
TOLERANCES 
ARt  LARGE 


^  ?  AUaAT:S  ' 
^  twotei^ 

amm 


Augat  two-tension  loop  clamps  are  the  long- 
sought  answer  for  uses  where  tube  base  tolerances 
vary  up  to  .040.  The  bands  of  these  sturdy  clamps 
are  made  of  Beryllium  copper,  heat  treated  to  retain 
original  tension  and  nickel  plated  to  withstand 
a  96  hour  salt  spray  test  with  no  adverse  effect. 

The  remaining  parts  of  Augat's  two-tension  loop 
clamps  arc  made  of  18°o  nickel  silver. 

Write  today  for  catalog  and  samples. 

AUGAT  BROS.  INC. 

31  PERRY  AVENUE  •  ATTLEBORO,  MASS. 


|€PC^ 


TRANSFORMERS 

'/  Fill  Your  Need  to  a  v 


for 

INDUSTRIAL 

and 

ELtCTRONIC 

EQUIPMENT 


Let  us 

quote  on  your 
Spocitirotions, 
no  obligation 


Delivery 


Microwave 

Assemblies. 

Radar  Components, 
and  Precision 
Instruments  .  .  . 
manufactured  to 
your  Blueprints 
and  Specifications.' 


DESIGNED  TO  COMMERCIAL  AND 
military  SPECIFICATIONS 
(MIL-T-27  and  AN-E-19) 


EPCO  Products  Inc 

2500  Allontic  Ave 
Brooklvr'  7  New  Yoik 


N.R.K.  MFC.  &  ENGINEERING  CO. 

4601  WEST  ADDISON  STREET  •  CHICAGO  41^  ILL.  •  SPring  7-2970 
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Wont  more  information?  Use  post  card  on  latl  pogo. 


I 


SPOT  WfLD 


.L'M  NiJM 
P01L 


TlNNeO 

copnp  Tab 


(continued/ 


Inserted  welded- flag  tab  construction  insures  posi¬ 
tive  contort  from  flag  to  tab  —  protects  paper  from  e.dge 
of  tab  slock  —  provides  larger  area  of  contact  to  the  foil. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


%  y  f 

*  V 


Wont  more  infoimofion?  U»c  post  cord  on  lost  pogc 
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METAL-CASED  SUBMINIATURE 


rorce  Hase  in  Maryland.  The  award 


IS  one  of  the  highest  given  to  civil¬ 
ians  in  peacetime.  According  to 
the  citation,  Browm  ‘‘rendered  out¬ 
standing  service  by  a.s.sisting  in  the 
establishment  of  vital  radio  circuits 
in  the  installation  of  radio  facilities 
with  the  material  at  hand.  In  many 
instances  this  saved  long  periods  of 
delay  which  would  have  occurred 
had  it  lieen  necessary  to  wait  for 
the  arrival  of  the  ordered  final 
e(|uipment.” 


for  extreme  operating  temperatures 


I  Packani-Hrll 
INew  lA  I’laiit 


Packard-Bell  plcmU 


1’.\ck.\i<1)-!5ki,i.  formally  opt  in  il  the 
two  new  buildings  housing  its  cab- 
j  inct  milling  and  finishing  division, 
g-iving  the  company  a  completfly  in¬ 
tegrated  tv  plant.  Valued  at  more 
than  $:’>  million,  the  company  prop¬ 
erty  spreads  ovi'r  12  acres  ol  ground 
at  the  West  Los  Angeles  site. 

'Idle  entire  operations  of  eha'-^is 
assembly  and  cabinet  construction 
are  performed  under  one  roof.  The 
plant  employs  more  than  1,500  peo- 
I  pie.  Complete  production  control 
;  allows  plant  engineers  to  discon- 
i  tinue  models  or  place  new  ones  into 
jiroduction  in  less  than  21  hours. 
Manufacture  of  the  cabineis  within 
'  the  jiiant  also  does  away  with  the 
additional  cost  and  e.vtra  hamiling 
'  necess.iry  wlien  cabinets  are  shipjied 
from  distant  wood-working  mills, 
as  is  the  custom  tliroiighout  tin-  in¬ 
dustry. 

In  the  north  wing  of  the  Tdant 
j  the  caliinets  travel  over  nearly  a 
mile  of  continuous  conveyor  tiuoks 
while  the  chassis  are  assonfolfii  on 
production  lines  in  the  west  wine  of 
the  building.  They  meet  at  a  junc¬ 
tion  where  the\  are  assemblod  ai  li 
processed  as  one  unit, 
i  In  another  move,  (diarh-s  A. 


Here  is  a  siilimiiiiuture  capacitor  that  does  not  require  derating 
from  — .5.5(.  to  1  12.S(,.  It  is  filled  and  impregnated  with  a  new  solid 
ini pref'rutnt  that  eliminates  leakage.  New  silicone  hushing  at  the  end 
■seal  permits  operation  at  full  rated  voltage  up  to  .SO.tKK)  ft.  altitude  — 
resists  thermal  ami  nu'chanical  shocks  —  allows  clo.ser  soldering  to 
hushing  with  no  cracking  or  shattering  of  .seal.  Capacitors  meet  all 
requirements  of  MIL.(;.2.S/1,  Characteristic  K. 


Long  life,  low  power  factor,  and  consist- 
«‘nt  operation  at  low  voltages  atte.st  the  rugged 
construction  of  these  very  small  metal-cased 
units.  .All  units  em|doy  either  extended  foil  tab 
or  inserted  welded-llag  tab  —  all  connections 
arc  spot  welded.  VI  rite  for  information. 


392 


December,  /OSJ— ELECTRONICS 


I 


•  EXfCUTIVES  ^ 

•  SALESMEN  •  PUBLIC  OEFICIALI 


POLICEMEN  •  FIREMEN  •  OUTDOOR  MEN 


FIELD  INSPECTORS 


REPORTERS 


DOCTORS  •  LAWYERS,  ETC. 


PICTATB  IM  ym 


INVERTERS 


for  changing  yoor  battery  current  to 

^  A.C.  CURRENT 

E  iri  your  own  carl! 


INVERTERS 


WRITE  FOR  NEW  FREE  LITERATURE 
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(continued) 


ATR  INVIRTIRS  .  .  .  ttpecUMy 
ii9ntd  for  ep«r«t!n9  it«Ad«rd  MO  voN 
A.C.  T«p«  Rtcordtrs.  Rocordtri. 

M«cl>intt  end  Electric  Reiort 
IN  YOm  CAR. 


A  VALLfABLf  riMf  SAVfft  fOff 

•  tnAVCLINC  SAltSWfN  l>itlAt«>  rec 


FREE  !aTR  INVERTER! 

tilVfi:  MWN>  *>\Mrv  to  «Uv« 


TIT  V«mr  rnr  listtt'ry 

mCHOUSC  A  MATfRIAL  HANOLIAS  btrl 
il  nu«ton»l  ItAi.Flitnti  reiA>rt«  un  Ui*  AcrnA. 
Id,  ur  whArrver  you  may  bo. 


(OiUiyt 


f  NtVM  OI$IGN$ 


'A*'  BoHtry  Chminotori,  DC-AC  Invtrttrt  Auto  Rodib  Vibr«t#rt 


Amirican  Tamm  t  Radio  Co. 

Zuaitftf  ^^«(uct4  StHCt  t  ^3f 
SAINT  PAUL  1,  MINNESOTA  — U.  S.  A. 


(continued) 
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Control 


Process 


and  Kvans  SiKnal.  Labs  and  as  as¬ 
sistant  ciiit'f  of  the  electronics  sub¬ 
division  of  the  Air  Technical  Serv¬ 
ice  Command. 

From  1948  to  1952,  Col.  Serig  was 
Air  Force  Secretary  of  the  Commit¬ 
tee  on  Electronics  of  the  Research 
and  Development  Hoard . 


WiQchine 


s 


Problem 


Your 


ANYTHING  YOU  CAN  COUNT-YOU  CAN  CONTROL 


SIMPLY 


ECONOMICALLY 


AUTOMATICALLY 


DEPENDABLY 


WITH  A 


Want  ni'irc  informotion^  Use  post  cord  on  last  pogc 
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I  Sperry  l*r»Mhirls 
Sets  lip  In  Kuropt* 

•  SreRRY  Proupcts  of  Danbury,  Conn. 

ha.s  appointt'd  the  Ue.'iources  and 
I  h'acilities  Corp.  of  New  ^'ork  to 
develoi»  suitable  licen.st*  and  .sales 
arraiiLtements  of  its  patented  prod- 
i  nets  in  Europe  and  the  Far  East. 

Accord injr  to  .1.  H.  k'arwell,  jtresi- 
dent  of  Sperry,  it  is  contemplated 
that  Resources  and  Facilities  Corp. 
will  set  up  jiromineiit  companies 
abroad  as  licensees  under  Sperry 
patents.  Such  licensees  will  l>e 
clo.sely  supported  Ity  Speiry’s  tech- 
nietd  and  service  orjrani/.ation. 
UEF.AC  will  ;ilso  survey  foreign 
mtirket  condit intis  yt'ner.ill v  for  the 
comi>;iny. 


Diiiiii  liliM'Ird  l*r<‘!>i«l«‘iil 
Of  .Mafriu‘r«»nl 


POSITIVE  —  Potter  Instruments  have  the  '‘complement"  design 
which  presets,  counts,  and  controls  all  in  one  circuit.  It  uses 
fewer  tubes  and  components,  and  it's  fail-safe  in  operation. 

AUTOMATIC  —  Reset  and  recycling  are  completely  automatic. 
Count  can  be  repeated  indefinitely  or  changed  at  will. 

MULTIPLE  SEQUENCE  —  Control  of  high  speed  machinery  is 
simplified.  Two  or  more  sequential  predetermined  counts  pro- 
vijle  precise  steps  for  complex  machine  operation. 

ACCURATE  —  Count  one  or  count  a  million,  the  Potter  Prede¬ 
termined  Counter  counts  exactly. 

SIMPLE  —  Simple  to  operate  and  maintain  because  it  is  built 
to  operate  in  factory  installations. 


POTTER  PREDETERMINED  COUNTER 


For  quantity,  volume,  lineal  measurement,  shaft  revolu¬ 
tion,  or  weight  at  speeds  as  high  as  60,000  units  a  minute, 
check  these  advantages  of  electronic  machine  control. 


GET  ALL  THE  IMPORTANT  FACTS  NOW 


Let  Potter  experts  show  you  how  easily  you  can  apply  elec¬ 
tronic  counter  techniques  to  control  mechanical  processes.  A 
complete  line  of  detectors  is  available  for  every  kind  of  count 
problem.  We'll  be  glad  to  suggest  a  unit  or  a  system.  For  fur¬ 
ther  information,  write  Dept.  12C. 


William  L.  Dunn 


Wll.i.lAM  L.  l.n  former  vice- 
president  of  the  tv  and  radio  di¬ 
vision  of  Ka\  tlu‘oti.  haj  l>een  elected 
president  of  .Maynccord.  accorilinjr 
to  an  announcement  by  (Henn  D. 
Roberts,  retirin^r  pnesident  of  the 
Chicap)  tape  reton'er  mamifac- 
ttirinjr  com])any. 

Dunn  resigned  from  Raytheon 
and  has  assumed  his  duties  as  the 


©POTTER  INSTRUMENT  CO.,  INC. 

11  5  CUTTER  MILL  ROAD  GREAT  NECK,  N.  Y 


’/a"  Diam.  for  strokei  up  lo  3' 


%"  Diom.  for  jlrokej  over  3" 


Ouol  element  conilrucSon 


Trodemork 


TIME  DELAY 


RELAYS 


with  Remote 


An  auxil'ary  'hold-in"  switch  affixed  to  the  bottom  of  these  pneu¬ 
matic  relays  makes  possible  a  remote  push  button  control  of  the 
time  delay.  Delays  easily  adjustable  from  0.1  second  to  10  or 
more  minutes.  A.C  and  D  C.  units,  single  or  double  break  contacts. 
All  are  lightweight,  compact,  easily  mounted  and  low  in  cost. 
Write  for  specifications  — and  ask  our  application  engineers  for 
help  with  your  timing  problem.  Address  Dept  A9-I24. 


Available! 

HUMPHREY 

LINEAR 

POTENTIOMETER 

r 


^  J  ..  experience 

1  Absorb  cord  poll, 

push  and  torque  MODERN 

_ _ PRESS  CAPACITY 

-  FOR  OVER 

2  Insulate  wire  from  2,000,000 

hOMSing 

FINISHED 

stampings 

mWHlUUlM  PER  DAY. 

ASK  FOR  BULLETIN  33 


SAMPLIS?  Send  wire  sire  ond  chossis  information  — 

Try  HE  YCOS  ot  no  cost  to  you  —  todoy! 

MADE  IN  AIL  SIZES  FOR  CLOCK  V/IRE  TO  S  10,  3  CARLE 

HEYMAN  MANUFACTURING  COMPANY 


Want  more  information?  Use  post  cord  on  last  page. 


SCIENTIFIC  CO. 


1430  Grand.  Vista  Av*.,  lot  Angeles  23,  Calif. 
25  Stillman  Street,  Son  Froncitco  7,  Californio 
1913  Itt  Avenue,  South,  Seattle  4,  Wothinglon 


Facts  you  should  know  about 

HEYCO  STRAIN  RELIEFS! 

the  Nylon  Bushings  that  Anchor  cord  to  housing 
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NOW  FOR  THE  FIRST  TIME.. .a  rugged 
Potentiometer  that  will  give  long, 
noise -free  performance  when  sub¬ 
jected  lo  vibration,  dither  and  other 
environmental  conditions. 


Absolute  precision  linearity 
svith  clear,  sharp  sif^nal,  becau.se 
the  Humphrey  unit  is  exclusive 
in  internal  dcsipn.  It  is  fully 
tested  and  has  been  qualified 
for  u.se  in  many  military  appli¬ 
cations.  Humphrey  desif'n  serv¬ 
ice  is  available  to  meet  your 
special  requirements. 


Alto  available  ore  Humphrey  Role 
and  Free  Gyros  and  Accelerometers. 
Specinl  Potentiometers  Custom-built. 


WRITE  OUR  NEAREST  OFFICE.  DEPT.  ES 


THE  HEYMAN 
ORGANIZATION 
WITH  25  YEARS 
STAMPING 


ELASTIC  STOP  NUT  CORPORATION  OF  AMERICA 
1027  Newark  Avenue,  Elisabeth,  New  Jersey 
Pioneers  in  pneumofic  liming 


A'G’A 


DIVISION 


Push  Button  Control 


Wirino  dioarom 


\ 


WIKt  &  UAbLt 

For  ALL  Your  Wiring  Needs! 


GOVT.  SPEC.  HOOKUP  WIRE 


•  JAa-C-76  tlll-SINV 

PLASTIC 

UoUd  rolm  ar  Bplrtl  MtrUno 

•  WL-EXTIUDEO  mtS 

JACKET 

B*U4  Oalon  or  Splrtl  UwUdo 

•  AIICIAFT  WIRE-NYLSa 

JACKET 

UIL-W  5086  (SupwMdaa 
AN-J-C-481)  tlM 
UlL-C-r078  (wlthlfaUldl. 


IDS*  C.  U.L.  APPRSVEO 
TbnoplutJc  Baokup  Wlra 
JAK  C-76  WL-GLASS  BRAID 
Solid  or  Trim  Colan 
aULTICBNDUCTOR  SHIELD 
ED  CABLES 
1  la  <  rood..  Bubbar 
corarad.  iblaldad  A 
uDihlaldad. 


COMPLETE  WAREHOUSE  STOCKS 


Qaollty  Productt  tar  tha  Elactranlci  laduitriaR  ilnea  192J 


BIRNBACH 


RADIO  CO.  Inc 

14S  HUDSON  STREET 
NEW  YORK  13,  N.  Y. 


WRITE  FOR 
CATALOG  SS-E 


Koa  Movfs  lo 
I  New  Flaiil 
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TERMALINE 

DIRECT  READING 

R.  F.  WATTMETERS 

(DUAL  RANGE) 

MODEL  6II-0-1S  and  0-60  WoMi 
MODEL  612-0-70  and  O-BO  Wollr 
IMPEDANCE-SI'^  Ohint 


Models  6\\  and  612  are  popular 
instruments  in  research  and  design 
laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi¬ 
cation  services. 

They  are  ruggedly  built  for  portable 
use,  and  are  as  simple  to  use  as  a  I).C. 
voltmeter.  The  power  absorbing  load 
resistor  is  nun-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

Frequtncf  range:  30  fo  500  MC  (30  to 
1.000  MC  by  ipecial  calibration) 

Impedance:  51.5  OHMS  — VSWR  lets 
thon  l.l 

Accuracy:  Within  5%  of  full  tcole 
Input  connector:  Female  "N"  which  motes 
with  UG-21  or  UG-2IB.  Adopter 
UG-H5  U  it  supplied  to  mate  with 
VHF  plug.  PL259. 

Spt“tial  Scale  Model  "61s”  are  avail¬ 
able  as  low  as  I  j  watt  full  scale,  and 
other  models  as  high  as  S  K  W  full  scale. 
Catalog  furnished  on  Request 


Olioratinjr  head  of  the  eompany. 

In  announcing  the  Edection, 
Robert.s  said,  “The  election  of  Mr. 
Dunn  as  president  implements  a 
long-range  program  of  general  ex¬ 
pansion  designed  to  entrench 
Magnecord’s  position  of  leadership 
in  the  tape  recording  industry.” 

■‘With  suflicient  capital,  increa.sed 
laiilities  and  experience*!!  leader¬ 
ship  we  are  looking  forward  to  a 
period  of  expansion  not  only  in 
existing  fields  tif  magnetic  record¬ 
ing,  but  other  fields  in  which  we 
have*  already  had  considc-rahie  suc¬ 
cess  in  research  hut  have*  oof  ex¬ 
ploited  commercially.” 

Dunn  had  been  associated  with 
Raytheon  for  21  years.  He  joined 
the  company  in  IP.'!!?  as  chief  en- 
gim-er  and  was  named  general  man¬ 
ager  of  the  spt'cial  products  division 
ill  Me  wa.s  elc'cted  vice-jiresi- 

(leiit  in  ItU.'i  when  Ri-lmont  liecame 
a  siiiisidiarv  of  Ravtlieon. 
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(continued) 


chief  product  at  present  is  tlie 
Reacon,  a  high  speed  analog  to 
digital  converter  which  can  store 
20  sets  of  data  from  400  separate 
inputs  or  a  total  of  8.O0O  pieces  of 
information  at  a  rale  of  one  set 
every  two  seconds. 


K(‘liy  Joints  DuMont 
.\s  Marketing  V-I* 

Appointment  of  William  It.  Kelly 
to  the  newly-created  office  of  vice- 
president  in  charge  of  marketing  of 
DuMont  Laboratories  has  been  ati- 
nounced  by  A.  B.  DuMont,  j)resi- 
dent. 

Kelly,  whose  resignation  as  vice- 
president  of  Motorola,  Inc,  has  been 
announced,  will  assume  his  new 
duties  on  Jan.  1,  1954.  At  that  time, 
the  receiver  sales  division  and  re¬ 
ceiver  advertising  and  merchan¬ 
dising  departments  will  report  to 
the  new  vice-president. 

Dan  D.  Halpin,  who  has  been  gen¬ 
eral  sales  manager  of  the  receiver 
division  will  continue  in  that  posi¬ 
tion  and  work  with  Kelly  in  develoji- 
ment  of  plans  for  the  intensified  op¬ 
eration. 

In  the  Du. Mont  tv  transmitter  di¬ 
vision,  Charles  E.  Spicer  has  been 
named  sales  operations  manager.  He 
will  supervise  .sales  engineering, 
new -products  planning,  finished 
.stock,  customer  service  and  spare 
parts. 


HAS  ALt  THESE  FEATURES 


NKIU  0.8C0PE  is  a 

\er-iitile,  time-saving 
test  instrument  f<)r  use 
in  the  development  o{ 
all  types  of  Servo¬ 
mechanisms  and 
Process  Controls. 


built-in  eleclrtuiic  sweep 
with  no  sweep  potent!- 
onieter  to  wear  out  and 
ie<|uire  leplaeeinent. 

tlynaniie  fretiuenev  conti«>l 


Hadio  (loiidenser 
Opens  riant 

A  Part  of  Radio  Coiidenser  (!oni- 
pany’s  new  90,000-S(pft  manufac¬ 
turing  plant  at  ('amden,  N.  J.  has 
been  placed  in  operation,  according 
to  R.  E.  Cramer,  president.  The  new 
one-story  plant,  with  equipment, 
represents  in  total  an  expenditure 
of  approximately  $1.5  million.  It 
will  hou.se  the  comj)any’s  special  ap¬ 
paratus  division,  tv  tuner  produc¬ 
tion  expansion  and  when  finally 
completed,  its  principal  offices. 

In  addition  to  the  new  building 
partially  placed  in  operation.  Radio 
Condenser  recently  completed  ex¬ 
pansion  of  an  existing  building  at 
Camden,  which  gave  the  firm  an  ad¬ 
ditional  34,000  sq  ft  of  manufactur¬ 
ing  space.  A  new,  single-unit  heat 


Wont  mer*  iKformotien?  Um  port  card  ea  !ait  paf«. 
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PLANTS  AND  PEOPLE 


Uontinuod) 


and  power  plant  which  rei)la<  eil  f< un- 
others  also  will  Ko  into  service  at 
Camden. 

When  the  new'  facilities  are  com¬ 
pleted,  the  company  will  have 
.■}d(i,000  S(|  ft  of  oltice  and  marui- 
factiii  iiiK  space  at  its  Camden  head- 
(piarters.  The  new  plant  and  others 
will  enal>Ie  Radio  Condenser  to 
ne;irly  double  the  output  of  its  com¬ 
mercial  division  over  the  next  18 
months,  according  to  president 
Cramer. 


S^NT  1-N^ 


Designers  and  Manulacltinrs 
of 

Mi»rowa\f  IVsl  h,)|ui|)m(nt 
(a\il\  ()s<'illalors 
Ua\rni*‘tfrs 
Cr\'lal  Mixers 
\ntennas 

iiaioniissiiiii  Line  t  !iini|M»nent.' 
Alteiiiialors 
Ih'reelioiial  (iouplersi 


John  E.  Martin 


.1(»1I.N  K.  .\I\Kll.N,  .-enior  staff  mem¬ 
ber  of  Ciabriel  l.aboi'atories,  has 
been  named  director  of  research  fur 
the  (iiiliriel  Co.  lie  jniuecl  the  com- 
jtany  in  I'.to'J  when  he  first  cam*'  to 
the  C.  S.  lie  was  pn'viously  em- 
ploy*'d  in  Knylaml  as  a  senior  en- 
gim'f'r  for  the  1!IJ(',  speeializinjr  in 
antenmi  desijrn.  Ituriny'  World  War 
11  he  was  enyaKo'l  in  navtd  radar 
la'seanh  for  the  liritish  .\*lmiralty. 
In  his  new  iiosition  he  will  supervise 
electronic  r*'search  and  development 
of  vjirious  (Jabriel  products. 


Rayllioon  Makt'^ 

Now  Movos 

llENllY  ArgknTO,  \ice-itresid*'nt 
and  pcncral  manager  of  Raytheon’s 
television  and  radio  division  an¬ 
nounced  that,  with  the  resignation 
of  William  L.  Dunn,  vice-president 
of  Raytheon,  to  become  president  of 
•Magnecord,  the  .sales,  advertising 


merac 


116  TopsriELO  Road  •  Wcnham.  mass 
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PLASTICS  FOR  ELECTRONICS 


BIG 

NEW 

FRYCO 

PLASTICS 

MANUAL 

CATALOG 


A  MUST  FOR  EVERY  ELECTRONIC  DESIGNER 
ANO  MANUFACTURER 

Over  100  pages!  Complete  up-to-date  plastics 
facts.  Electrical  properties,  tables,  definitions 
and  property  enplanations.  The  latest  data  on 
plastics'  Plus  detailed  information  on  how  to 
use  them.  Includes  such  materials  as:  Acetate, 
Lucite.  Pleriglas,  Vinyls,  Saran,  Nylon,  Polyethy¬ 
lene,  Polystyrene.  Phenolics,  Polyesters,  rein¬ 
forced  plastics,  coatings  and  many  others. 

PLUS-A  COMPLETE  CATALOG  OF  PLASTICS 

Plastics  in  eypenmental  or  production  quantities 
Hundreds  of  a'“erent  items  .  .  .  from  the  world's 
largest  stock  .  .  listed  complete  with  unit  and 
quantity  pr'ces  Over  one-hair  million  items  in 
stock'  Plastic  pipe,  tubing,  Fiberglas,  sheets, 
rods,  and  flat  stock  m  any  s-re  and  thickness, 
casting  materials  and  many  others  In  fact, '-plas¬ 
tics  for  every  neeq  m  ANY  QUANTITY. 

Send  ?1  tO'iay  or  h.ive  us  bill  you  or 
your  company. 

FRY  PLASTICS  COMPANY  Oept  t-i2 
7826  S.  Vermont  Ave.,  Los  Angeles  44.  California 
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“PARAFORMED” 


PAPER  TUBES 

ih  f^y^/’SIDE  WALLS 

L  ROUNDED 
OUTSIDE 
CORNERS 


DO  YOU  HAVE  A 
SPACE  PROBLEM? 

Eliminates  squeezing 
operation  of  finished 
coil  and  possibility  of 
shorts  due  to  fractured 
enamel  insulation. 


f  or  the  /irst  time,  a  paptT  tube  like  this — ile\i‘U>pt*Al  an<l 
pi  rlcffi'il  hv  I*AKAM<)I’N1  afii-r  Mars  <»!  rcstanh!  Ni) 
artitifial  lit  ai  or  pressure  is  useii  in  its  inaiinratiure — 
'  7M  kVI  /  \|  /  Vfi  ■’  take\  />/*/<  e  ut  the  time  of  ui  tuuf  u  intituy,. 

No  sharp  outsuli  tildes  (i»  tut  the  uire  iiurin^  ssiiulin^  iit 
toils.  Mas  Kreat  ri^ulits  aiul  phvsu.tl  sirtn^ih  Periniis  toil 
nianutai.(urers  i«>  hohl  minh  t.  fitter  toli  rau<  t  s.  No  neeil  l«»r 
tighten  the  wirulirig  on  the  laininaieAt  tore, 
(oils  tan  he  autoinaiK  alts  statktil  nuti  h  taster.  to«>-  I  he 
nest  '  IVA K  AI  <  )K  M  I  I )’  tubes  are  .ippr«»M  il  an<l  ust  il  by 
leading  iiianutat turt  rs  AuJ  /Aev  io\t  no  mort! 


Paramount  PAPER  TUBECORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE  2,  IND.  * 

SijnJjrii  of  the  Coil  Winding  Industry  for  Over  20  Yeurs 
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Excellent  Opportunities  for  Graduate 

engineers! 

•  Electronic  &  Mechanical 

Experience  in  Desiqn  and  Development  of 
Radar  and  Sonar  necessary. 

Senior  Enqineers  with  Deqrea  or  equiva¬ 
lent  and  at  least  5  years*  experience  in 
any  one  of  followinq  fields;  Microwave.  cir> 
cult  design,  filter  network  design,  precision 
components  (capacitors  resistors),  and 
communications. 

Broad  knowledge  of  Search  and  Eire  Con* 
trol  Systems:  Servo  Mechanisms,  Special 
Weopons,  Microwave,  Antennas  and  An* 
tenna  Mounts,  etc.  Mechanical  Engineer 
should  also  have  experience  in  packaging 
ol  Electronic  Equipment  to  Gov*t.  specifi¬ 
cations  including  design  of  complex 
cabinets,  shock  mounts  and  sway  brace 
structures. 

e  Field  Engineers 

Qualified  to  instruct  in  the  operation  and 
supervise  installation,  maintenance  and 
repair  ol  Radar,  Sonar  and  allied  elec¬ 
tronic  equipments  in  the  Field. 

Senior  enqiheers  with  deqree  or  equivalent 
and  at  least  S  years'  experienco  in  lliqhl 
simulators,  radar  and  sonar  trainers. 

A  chance  to  qrow  with  a  younq  and  pro- 
qressive  company:  salary  and  advance¬ 
ment  commensurate  with  ability;  liberal 
vacation,  sick  leave,  9  paid  holidays, 
qroup  life,  sickness  and  accident  insurance 
plans,  and  a  worthwhile  pension  system. 

STAVID 

ENCINEERINC,  INC. 

PERSONNEL;  312  PARK  AVENUE 
!  Plainfield,  N.  J.,  PLainfield  6-4806 


Standardization  oF  Unit  Makes  This  New  Low 
Price  Possible. 

Maximum  economies  con  be  obloined  only  by  use  ol 
correct  frequency  ond  power  comb, notions  when  opply- 
ing  the  techniques  of  induction  healing  to  manufacturing 
processes. 

It  is  significant  that  only  Scientific  Electric  in  the  present 
morket,  con  otter  you  a  selection  of  frequencies  de¬ 
pending  on  power  required,  in  wide  power  ronge. 
2-3'/j-5  6-7'/,.10-12’/,-15  18  25  40-60  KW  (oil  units 
above  60  KW  are  considered  custom  built).  This  meoni 
that  electronic  healing  equipment  produced  by  Scientific 
Electric  is  tailored  to  your  needs  .  .  .  fitted  perfectly  to 
the  task  entrusted  to  it,  enabling  you  to  keep  your 
initiol  investment  in  equipment  to  o  minimum  while 
affording  you  oil  the  proven  odvonloges  of  electronic 
healing. 

Write  now  for  complete  inlormolion  or  send  samples  of 
work  to  be  processed.  Specify  time  cycle  lor  your 
particular  job.  We  will  quote  on  proper  site  unit  lor 
your  requirements. 
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PqT  SUBminiature  si2e 
III  ^  with 

III  SUPERprecision 


This  new 
TYPE  9 

(less  fhan  .9"  dia.) 

Ultra-Low- 

Torque 


POTENTIOMETER  by  ELECTRO-MEC 

offers  designers  and  monufocturers  of  electronic  equipment  an 
opportunity  to  achieve  greater  miniaturisation  without  sac¬ 


rificing  precision. 

SPfCff/C4TfONS  Length,  single  cup  assembly  .810" 

each  additional  cup  .500" 

Diameter:  .875" 

Shaft  (ball  bearing  mounted)  dia.  125" 

Linearity:  .5%  (or  less) 

Ganged  assemblies  available. 


for  detailpd  informofion  cornmuntcole  with  our  Eogineerioq  Dept 
or  telephone  STiMwell  6  3402. 

Available  ir^  Canada  through  Aeromotivc  Engineering  Products, 
Monfreol  end  Toronto. 

Sales  Representoffves  needed  in  several  ferrifories. 


ELECTRO-MEC  LABORATORY,  INC. 


WHERE 

-  ELECTRICITY 
MUST  NOT 
FAIL ! 


ON  AN  Electric  Plants 

Assure  Light  and  Power! 


1*01  ICi;  HAOIO  TK.VNSMimRS,  tire  de- 
luriiiient  signal  systems  and  many  disisiiins 
111  die  livil  defense  corps  reK  on  Oiian  llet- 
irii  llanis  for  emernent  \  eleilricits.  >X’hen 
powTr  fails,  Onan  plants  start  JHlomuliialt\ . 
supply  current  for  all  essential  uses,  stop 
vslien  |»osser  is  restored. 

In  Mitrowase,  radio  anil  lA  stations  anil 
in  telephone  exiliaiiKVs  Dnaii  .Standby  Electric 
Plants  assure  eleitric  power,  W  rite  for  Folder. 


A  SIZE  FOR  EVERY  NEED 

GASOLINE-DRIVEN  — Air  cooled: 
1,000  to  10,000  waits  A  C  Wotcr- 
coolcd'  5,000  to  S0,000  watts  A.C. 


I 


D.  W.  ONAN  &  SONS  INC. 

7037  University  Avenue  S.  B.  •  Minneapolis  14,  Minnesota 


PLANTS  AND  PEOPLE  continued 

and  (  iiKiiu'L'riiiLr  heads  of  the  divi¬ 
sion  would  tome  under  his  immedi¬ 
ate  direction.  William  .1.  Helt,  )?en- 
eral  .sales  manager,  (leoiLre  M. 
Makim,  director  of  advertisinK  and 
I.on  Schreiner,  chief  eiiLrineer,  will 
work  cl'xely  with  him  in  furmnla- 
tion  of  ])olit‘ies  and  programs  for 
the  firm  s  tv  lines. 

Two  ticw  assistant  vice-pre.'-i- 
dents  were  .'ilso  appointed  by  Itay- 
theon.  .Aslilev  A.  Farrar,  nianaL-'er 
of  L.roveinment  contracts  for  the 
etpiipment  divisioti,  and  (lordnn  S. 
Tfumphrey,  executive  assistant  to 
the  jrciicral  maiiiiyer  of  the  eipiip- 
ment  division,  were  mimed  assistant 
vice-presidents. 

Farrar  joined  Raytheon  in  1012 
in  the cornpany’.s  field  onLrineerinL'' 
j-rroup.  .Vs  manajrer  of  jrovernment 
contracts  hi*  is  responsible  for  salt's, 
contract  administration  and  field  en- 
pineerinf.'  relatinp  to  all  purchases 
by  the  povernment  of  the  division’s 
proilint '. 

Iliimiihrcy.  ulio  has  hn n  uitli 
Ra.vthenii  for  10  years,  joined  the 
firm  in  tiie  early  year.-  of  World  War 
II  to  h.'indle  ils  p-overnment  contraei 
nt'potialions  and  to  orpanize  and  de¬ 
velop  a  '.oe. enimeiit  eontraet  ileoarT- 
ment.  an  .issipiimeiii  result inp  from 
his  work  \vith  the  F.  S.  Niw’- 
Ihirt'aii  of  Siiips  as  director  of  i  nii- 
tract  field  eimrineerinv'’  ser\ ire-. 

Raytheon  also  aniioiiiueii  iht‘  ;ip- 
pointmeii!  of  Fduard  .1.  Iiaveiiiiori 
as  eommereial  etipineer  of  the  *\ 
pietiire  tube  seetion  at  (juiney. 
Mass,  i’rior  to  joininp  the  compaii\'. 
he  was  assoeiate.d  with  National 
Union  Radio  Unrp.  for  eipht  years, 
three  as  desipm  enpineer  on  tube 
test  eipiipment  and  five  a.s  commer¬ 
cial  enpineer  on  tv  picture  tubes.  He 
w;is  prt‘\ioiisly  employed  in  the 
radio  si't  maniifactiirinp  field  in 
various  enpineerinp  capacities  and 
has  a  total  of  17  years  exiierience  in 
the  electronics  field. 


.\inp«*x  Fiil«*r.‘i  Million 
Pirliin*  Soiinil  FioM 

Ampkx  Uorp.  is  maniifactiirinp  and 
ofTerinp  complete  theater  sound  sys¬ 
tems  for  use  in  pietiire  processes 
nsinp  stereoiihonic  sound  tech- 
niiiues.  .All  components,  from  map- 
net  ic  soundheads  to  loudspeakers, 
are  built  by  the  company  it.iflf.  Sys- 


400 
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STODDART  AIRCRAFT  RADIO  CO.,  INC. 

6644. A  SANTA  MONICA  BlVD.,  HOllYWOOD  38,  CAIIFORNIA 
•  Hollywood  4-9394 


continued 


PLANTS  AND  PEOPLE 


tcMis  iaii>-M‘  ill  iiasic  rust  t  ruiii  :?  1,500 
I)  Tlic  i-t>mpaii,\  has  nej'o- 

tiatt'd  a  (  (intraii  with  Altfc  Service 
!fi  haiiillc  installation.  Speakers 
used  with  the  -Anipev  s\<tem  are  the 
tU'W  .Inn  l.ansinv'  de.'ivrn  huilt  by 
Atnpe.x  under  license  from  the 
■lames  15.  l.ansiny  Sound  Corp. 


burned  To  ^il*A 


Victor  A.  Spoehr 


Vu Toit  A.  Sl’oKHK,  vice-president 
and  i.'eneral  manaj-'er  of  the  H.  M. 
Harper  Co.,  has  been  appointed  di¬ 
rector  of  the  v'eneral  comiionents  di¬ 
vision  of  thi*  National  I’rodnction 
Authority. 

Sjiot  hr  ha.s  been  assot  iati  d  with 
Harper  since  lOdO.  He  is  on  leave 
from  the  company  under  a  rotation 
system  by  which  th«“  .service.s  of  out- 
standinj'  businessmen  are  made 
availalile  to  the  trovernment. 


Faeilitirs 

A  1  1,0O0-sq-FT  plant  addition  has 
bi'en  comideted  at  (IE’s  receiving 
tube  plant  at  Tell  City,  Ind.,  it  was 
announced  by  .1.  Milton  Lang,  gen¬ 
eral  manager  of  the  CE  Tube  De¬ 
partment. 

-All  component  parts  and  mounts 
for  recadving  tubes  will  be  luoduced 
in  the  new  addition,  for  processing 
into  comphded  tubes  in  the  plant. 

The  Tell  City  addition  is  the  third 
plant  construction  or  modification 
project  of  the  year  for  the  CE  Tube 
Department.  During  the  summer, 
(IE  undertook  a  multi-million  dollar 
retooling  and  building  jiroject  at  its 
Syracuse  and  HutTalo,  N.  V.  picture 


CdAltlAt  ItWf  lllil 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 

other  characteristics 


Wont  more  informotlon?  Uie  poit  card  on  lost  pogo. 
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"ttUlSTlRID  THAOt 


NOWf..fix>tn  fhe  ivoM/t 

j  ^ 

htgesf producer  of  gym... 


MOTOK:  7f>  volt^'j.  400  cps.  3  ph;)*>e  vvith  r.)t»*d 
spf^ed  of  77  U(XJ  rpni  and  a  fotur  mumeni  ut 
in«ftia  uf  l/‘i  gidni  crii^. 

PICKOFF:  ?f»  400  cp*i,  single  pha%e 

with  '  i  type  varMtjle  coupling  With  resi^ 
tiwe  load  of  10  0<i()  ohms,  tuned  output  is  0  to 
?  volts  at  majiimum  fate  Null  is  30  inittivolts 
with  an  aruMtuie  travel  ot  ?'/i  to  3  either 
Side  ot  null 

DAMPING:  Arr.omplishpd  by  ttuid  flotation 
of  gimbal  Uamptng  t  utor  is  0^  to  U./  ot 
(ritual,  but  values  up  tu  and  irnluding  t  0  uf 
iritical  can  be  provided 


Type  No.  I58I4-I-A 

NATURAL  FREQUENCT;  ‘jC  p.  .m 

darTiped 

WARM-UP  TIMC:  One  rmrotn 
RANGE:  Maimium  rate  I'.  ISO  ’  70  se  onl 
Minimum  deter.table  fate  i .  less  tti.n  I  -y 
second  Other  niaximums  and  nnni.niitiis  are 
available 

ENVIRONMENTAL  CHARACTERISTICS: 

7(1  f  to  140  I  teiriperatuie  openting  raiige 
Manmurn  shor  k  is  bii  g  Vibration  opHMiing 
lange  of  b  g  from  7 ;  to  iuU  ip.  I'o.itive 
hernietii  seM 

WEIGHT:  13  ‘j  otj'irfs  coinplft-*  rtt'h  mount¬ 
ing  biackel  ui.d  ele.  IhcjI  (.unnc  Ioi 


■  i  • 


Type  No.  14108-1-4 

MOTOR:  7b  volts.  40d  i  ps.  3  phase  with 
lated  speed  ot  ??  (HKI  rpm  and  a  fotor  moment 
ut  inettia  of  l?bU  gram  rm^ 

DRIFT  RATE:  Will  not  emeed  I*  per  minute 
when  sublet  ted  to  Scorshy  test  at  amplitude 
of  •  I'j  and  f.fle  of  appioKirnalely  b  cpni 
rurrected  tot  earth  s  rotation  . 

PICKOFF:  Autosyn*  type  with  peak  value  of 
7U  volts  Initial  slope  ot  output  voltage  curve 
about  null  position  i .  0  3S  volts  per  degree 
ten  per  lent  Phase  shill  is  less  than  70 
degiees.  Kesiduat  vultage  is  ie's  than  bO  rnv. 

WARM-UP  TIME:  Within  two  minutes 

OPERATING  LIFE:  Rated  at  bOO  houis. 


ENVIRONMENTAL  CHARACTERISTICS: 

Maitmum  operating  le-npei.itufe  ot  \'*b  1 
and  a  minimum  ot  70  f.  Va*'muni  allow 
able  lihosV  is  60  g  with  .nanmiim  operating 
vibration  uf  /  g. 'from  lOiobiKtips  Vaonoirn 
e«(ufsiun  not  to  exce^’d  Ob'  inches  losdive 
heimetu  seal 

WEIGHT:  ApproximattU  4  2  lbs. 

CAGING  AND  UNCAGING:  Can  bo  >aged 
remotely  by  applying  7b  volts.  AlH)  ips.  single 
pha;^  and  28  volts  DC  pi  we*  Will  rage  tiom 
any  position  ot  gimbals  within  30  seconds 
with  gyro  lotuf  at  full  spiord  Application  of 
■  78  volts  DC  will  uniage  within  0  1  seconds. 

^  8INDIK  *ViAT>0*l  CaRPMATtON. 


WRITE  DEPARTMENT  C 

eCUPSE-PIONECP 


Telerboro,  New  Jersey 


■■■  \  AVIATION  . 

'  EOePOMATtON 

Division  of  J 


W^tf  Coatt  Office-  117  f.  Providencio,  Burbonlj,  Colif. 

Fapott  Sole>  Bendi*  Infernorionul  Division,  205  E.  42nd  St.,  New  York  17,  N.  Y. 


PLANTS  AND  PEOPLE  (continued) 

tiilR“  plaiii.-<,  and  the  i(ini|i:iny  i.s  now 
c-onvortinjr  a  former  (IK  di.shwa.'^her 
lilant  at  Scranton.  l’:i.  for  produc¬ 
tion  of  hydroLTcn  thyratron  tid)e> 
for  radar. 

l{e.side.><  the  plant  iiroj.-ct.'.  tlie 
Tuln*  l)ei)artment  al-o  exjianded  its 
warehou.sinLT  faeilitie.s  hy  17 1. <»()(> 
.s<|  ft  this  year.  In  .Inne,  it  formally 
opened  a  new  1  ()i»,0(lU-s(i-ft  ware- 
h(»nse  in  ("nicjiyo  ;ind  it  will  open  a 
tiew  2.*),0()0-S(]-ft  warehouse  in  Los 
Anj.feles  :ind  ;i  new  lt),()O0-s(|-ft  ad¬ 
dition  to  its  Clifton,  N.  .1.  ware¬ 
house. 

The  Carboloy  Department  of  (IK 
is  also  expandinjJT  facilities  and  will 
•  oiien  its  new  ma^'iiet  ftlant  in  Kd- 
more,  Mich.  It  will  employ  about 
450  per.sons.  I’ushhiitlon-controlled 
openitions  are  spread  over  nearly  2 
acres  of  floor  space  and  u.se  about 
11  miles  of  conveyintr  systems  to 
produce  approximately  2.200  types 
of  maKuets. 


\l  ('oiiMtIidah'd 

Two  I’KOMOTloN.s  in  the  i-npineerinp 
and  transducer  divisjon.s  of  ('onsol- 
idated  Kn^ineerin^'  were  announced 
hy  James  R.  Hradhurn,  vii<‘- presi¬ 
dent  in  chary'e-of-envrineerinr'. 

W.-ilter  H.  (Jaiis,  who  lias  servi'd 
as  chief  meehanieal  engineer  td’  the 
Pastidena  firm  since  lOt'.t.  has  lieeii 
named  director  <d'  manufai  f  urine  (d 
the  transducer  division.  He  will 
also  act  .‘IS  assi.sftuit  head  of  the 
transducer  division,  where  pal\;i- 
noniefers  and  transducers  for  Con¬ 
solidated's  d.vnarnii’  measuring  and 
recordine  systems  are  produced. 

Succeediiip-  Claus  as  the  com- 
p.iny’s  new  chief  me<hanicai  eii- 
jrineer  is  Gertild  S.  Perkins,  who  ha.< 
been  associated  with  the  company  a.- 
assistant  chief  mechanical  etijrineer 
since  January,  1052.  He  was  for¬ 
merly  both  a  ])rojeef  and  research 
enjrineer  at  Paramount  Picture,'-. 


3irr  Appoints 
Koiiiljos 

John  F.  Kkintjes,  associate  profes- 
sor  of  electrical  enjrineeriny'  at  MIT, 
has  been  ,  namt'd  director  of  the 
Servomechanism.s  Lah  of  the  de¬ 
partment  of  eltxtrical  enpineering. 
succeeding  William  M.  Pease  who 
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and  accuracy  of  their  vital 
communication  aystems 
under  ail  extremes  of  A 
service  conditions.  ^ 


HAHIO  PROULCTS.  ll^C.f 


PKomonr 


St^Hdand^ce^  Carlisle,  penna 


NorftieastAirlines 


MRIMES 


uMmoi 


THE  WORLD'S 


LEADING  AIRLINES 

StOMdand 


PANADOPTER  SA-8a 
PANALYZOR  SB-8a 

More  Valuable  Than  Ivor! 

New  Panoramic  cnginecrino  ochicvcmcnt*  em¬ 
bodied  in  thcRc  improved  instruments  open  im¬ 
portant  new  applications  involvino  modulation 
ond  interference  problems 

SA-8a  and  SB-8a  cnobic  spectrum  onolysis  of 
signals  so  close  in  frequency  that  their  corre¬ 
sponding  indicotions  would  normally  mask  one 
another 

•  improved  resolution  down  to  SO  cps 
for  RF  spectrum  onolysis  where  masimum 
resolution  is  a  "must" 

•  LOW  SWEEP  RATES  down  to  1  scon  per  sec¬ 
ond  for  analysis  of  pulsed  RF  signals  with 

•  L*ONG^PERSISTENCE  DISPLAYS 

•  CONTINUOUSLY  VARIABLE  SCANNING 
WIDTH 

3  types  ovoilabic  with  maximum  sweepwidths 
of  200  KC.,  I  MC  and  10  MC. 


WRITE  TODAY  FOR 
COMPLETE 
SPECIFICATIONS 
AND  PRICES 


10  South  Second  Avenue,  Mount  Vernon,  N.  Y. 
MOunt  Vernon  4-3970 


Wy  L 


SWEEP 


rate 


♦WILMAD  PRECISION  BORE  TUBING 


/r  u*ui  ./fi/dr.A)  nrm  {Kf-ne  Irtiu/i 

Afnerica's  electronics  indistry 


WILMAD  GLASS  Co.  INC 


LANDISViLLE,  NEW  lEKSET 


^C4£4ltcA 


J  -_:r.  r  1  xsii.t  •  im.  x.fl 
p  i  PANALY/fj«  wrXJfL  sa-e.T  200.a 


PANABAhTOR  MiXifL  b.t-2dO 


I 
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Moons 

^SC-I7|.a 

•?0O  /Mcj 

fSC.172.A 

,  ’^00  to 

'*00  MCS. 

C  l  73.  A 

,  MOO  to 
^^30  AiCS 

'=SC.I74.a  ‘ 

JfOO  to 

?350  MCS 
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PLANTS  AND  PEOPLE 


rcsiLTiH'il  i(j  bt'Kiii  a  i'an*fr  in  iinius- 
t  r\-. 

Follnwinvr  a  two-ycai'  term  on  tho 
stair  of  till'  MIT  Radar  Sohuol,  he 
served  as  an  enydneer  with  GE.  In 
llt'17  he  was  named  assistant  pro¬ 
fessor  of  eleetrical  enKinoering  at 
Mn\  where  he  has  had  eharjre  of 
the  educational  subjects  in  the  field 
of  radar  and  contributed  to  research 
in  the  Ftesearch  Laboratory  of  Elec- 
troniis  and  Project  Lincoln. 


A  GRIES  SPECIALTY 


Endless  new  desi9n  possibilities  with  GRC's  Nylon 
smoll  ports.  Greater  job  adoptability,  precision,  econ¬ 
omy.  GRC's  unique  facilities  produce  tiniest  Nylon 
parts  in  one  high-speed  operation;  delivered  auto¬ 
matically  trimmed,  ready  for  use.  Single  cavity 
molds  provide  more  precise  tolerances. 

LOW  MOLD  COSTS! 

GET  ALL  THESE  NYLON  ADVANTAGES: 

•  unusual  toughness  •  good  bearing  qualities 

•  Wide  temperature  range  #  abrasion  rr<iistancc 

•  high  strength  •  light  weight  •  moldabic  in  complex 
shopcs  and  thin  sections 

Tiny  ports  also  ovailoblc  in  other  thermoplastics, 
specializing  in  AUTOMATIC  INSERT  MOLDING. 

_ _ _  Write  today  for  6u//etm  and  Demonstration  Somptes. 


151  Beechwood  Ave.,  New  Rochelle,  N.Y. 
Phone;  New  Rochelle  3-8600 


All  paitf  actual  size 


lack  Coltrin 


.l.\(  K  <'(ii.\i.\  ha.<  iH'fii  appoiiitfd  di¬ 
rector  of  1‘iiLriiu‘crinp  of  the  Gate.-i 
liadio  Cl).,  acciirdiiijr  to  an  aii- 
tiniiiu'ciiH'iit  by  1*.  S.  Gates,  presi¬ 
dent.  Prior  to  joining'  Gate.'J,  Colvin 
wa.-i  chief  enjrineer  and  plant  nian- 
a^rer  of'  the  (airnniereial  Radio  Co. 
of  New  York,  chief  audio  engineer 
for  the  American  Hroadeast inj?  Co. 
and  sy.stems  enj-rinei  r  for  liC.\. 


by  fRiQUENCY  STANDARDS 


Kknnktk  R.  Mkssk  ha.-^  bti-n  ap- 
pointi'd  chief  enyrineer  of  the  Tcl-O- 
Tuhe  Corp.  of  America.  Ho  has  been 
with  the  company  .since  IfM'd.  Previ¬ 
ously  he  was  employed  as  a  metal- 
lurKist-s])ectros( opist  at  DuMont. 


—for  Field 
and  Laborotory  Use 


•  ACCURACY  -  •alter  than 
.os%'fr««i  ao^F  M  lao’i'. 

•  ii»airtviTY  -  UMbte  in- 

eicaNoa  wlHi  I  oillllwaH  litpui. 
AOtmtebte  te  arteMote^a 
higbov  loyoto. 

•  mOICATOR  -  so  Micto 

AMMtTie 

•  INPUT  -  so  ohm  Typo  N 
(••aocter 

•  EXTIRNAl  DC  OUTPUT 
—  Flo  iockt 

•  OVftAU  OIMINSIONS 
•VS’  *  *y,- » 7- 

•  WIKH4T  >  ONIV  4  lU. 


COMPLETE.  PORTABLE  INSTRUMENTS  -  Designed 
for  both  laboratory  and  field  work,  these  precision 
meters  are  supplied  complete  with  microcimmeter,  sen¬ 
sitivity  control  and  calibration  charts.  All  are  mounted 
in  a  hardwood  carrying  case  with  removable  lid. 

CAVITY  UNITS  SUPPLIED  SEPARATELY  -  Complete 
cavity  units  can  be  supplied  ior  installation  in  your 
equipment  with  several  types  oi  mounting  brackets. 
Write  ior  additional  iniormation. 


Oiioiidu^a  PollfM’y 
Kxpan<l!«  Klerlroiiio 

An  Electkonics  divi-iun  for  com¬ 
mercial  productiiin  o\  eovamic  ca¬ 
pacitors  and  printed  resistor-capaci¬ 
tor  circuits  lia.s  iiecn  formed  by  the 
Onondajra  Pottery  Co.  of  Syraeuse, 
N.  Y.  Gperatiiins  are  lieiny  con- 


ASBURY  PARK  1-1718 
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here  are  "reasons  why” 


you’ll  be  interested  in 

DI-ACRO*  ROLLERS 

1  l  am  .icIualL'il  iJlor  roll  an  c\>.lii- 
'ivc  Ic.iliirc  ni.ikcs  il  possihlc  lo  lorin 
'in.ill  i.ii\l(.-N  111  OIK-  opcialion. 

2  I  aryci  iiuk-N  arc  t'oiincil  in  uvo  op- 
cKilions.  No  limn  lo  ma\iimini  lailiii^. 

3  llcnils  arc  localcil  at  aii>  poinl  in 
metal  with  straiclit  scctioiic  on  both 
Milc'i  of  the  hciul. 

4  Material  other  than  sheet  is  also 
lormeil  Special  lolls  sui'pliecl  lor  spe¬ 
cial  lormine  jobs. 

5  I  l^;hl  moilels  Rated  capaeilv  lo  Ki 
eatiue.  I nrmin^:  widilis  Irom  (t '  to  42  '. 

6  Oi  Aero  Rollers  .lie  ease  lo  operate. 

7  Adiiistments  can  be  "locked  in' 
hundreds  ol  parts  preeiselc  duplicated. 

8  Ions;,  trouble-free  sersicc.  all  ma¬ 
chines  backed  b\  w.irianty. 

9  I  nKineeriny  Sersiccal  >our  disposal 
tor  the  lile  ol  the  machines 

10  Delivery  is  good,  t  ost  is  loo. 

'pronomu  fit  Dif-iu  k-ro 


UKE  MORE 
INFORMATION? 

Sfiul  tor  .^2-f)(i^c 
(  dliilo'^ 

<  lives  complete  details  on  I  >i  \cro  Roll- 
ets.  Hiakcs.iiul  hand  and  I'ovver  opei- 
■ited  Heiulers,  Noichers.  Punch  Presses. 
Rod  Palters  and  Shears  \k  rile  now 
while  the  ihoughl  is  still  fiesh  in  yoiii 
rnii'd  So  ohliealioii.  ol  course. 

(  ifiihirs  of 

DIMfSS 
OUPUCAIINC 


'  0  NEIl-IRWIN 

MFC.  CO. 

321  Bth  Avenue 
Lohe  City,  Minnesota 


PLANTS  AND  PEOPLE  (continued) 


duitPil  in  a  separate  building  of  j 
oO.OOO  sq  ft  with  instiilled  facilities  j 
valued  in  excess  of  $200,000.  When  I 
in  full  operation,  the  division  will  j 
emfiloy  .several  hundred  persons.  i 
Kxecutives  in  the  division  are: 
James  S.  Pass,  director;  Paul  L. 
Christen.sen,  sales;  Charles  A. 
Shaw,  cnpineeriiiK  and  develop¬ 
ment;  Flemmon  P.  Hall,  re.search 
:ind  Cordon  15.  Smith,  jirodnction. 


Oliinilr  IMovi's  To 
IVi'w  IMaiil 

On  MITE  MANPKACTl  RlNt;  Co.  of  j 
Chicago,  111.  has  moved  it.s  otfices  to  ■ 
a  new'  plant  in  Skokie,  111.  The  new 
facility,  completely  air  conditioned. 
h;is  a  floor  area  of  128,000  sq  ft, 
liermiitintr  increased  production  of 
the  firm's  resistance  products.  S<ime 
piddiicts  will  continue  to  be  ni.anii- 
fact tired  at  the  Chica.Lro  plant. 


Stunilanl  Coil  Forms 
Kos«‘ar<*li  I ti vision 

Standarp  Con,  Products  lias  sep¬ 
arated  its  re.search  and  development 
facilities  from  |iroduclion  opera¬ 
tions  and  set  them  up  in  :i  new  di¬ 
vision  to  be  known  as  the  Thias  lie- 
search  Division  of  .8fandard  Coil. 
Clen  K.  Swanson,  president  of  the 
firm,  stated  that  construction  will 
lM‘yin  shortly  on  a  new  buildiiifr 
whicii  will  house  the  plant’s  re¬ 
search  staff  of  2r>0  enjrineers,  physi¬ 
cists.  draftsmen  and  other  technical 
personnel.  Construction  of  the  new 
plant,  which  will  be  located  near  the 
firm’s  I.os  Anpeles  plant,  is  sched- 
ti’ed  ft»r  completion  early  this  De¬ 
cember. 

Kdwin  Thias,  vice-presidtmt  in 
charym  of  enfrineeriny,  will  Itead  up 
the  division  which  will  la-  concernt'd 
exclusively  with  re.search  in  nhf, 
sound,  color  tv  .and  other  jihases  of 
aiivanced  communications  and  elec¬ 
tronics. 


Miiiaiilt  .Appoiiitril 
Fliirf  KimiiHMT 

S..SYD.NKY  Mi.sai  I  T  'lias  Ixcn  named 
chief  enyinet  r  of  .National  Ue.search 
Corp..  accordiiiLT  to  an  announce¬ 
ment  bv  II.  Weinyart ner,  vice- 


Thousands  of  paintings  have 
been  put  on  canvas,  but 
only  the  select  few  have  the 
lasting  quality  of  great  art. 

We  re  not  artists,  but  we  do 
know  something  about  qual¬ 
ity.  Osters  have  produced 
top-notch  products  for  over 
a  quarter  of  a  century.  We 
have  a  group  of  well  train¬ 
ed,  conscientious  engineers 
who  will  design  and  pro¬ 
duce  what  you  want  In 

/ 

BLOWERS  •  MOTORS  •  ACTUATORS 
SERVOS  •  SYNCHROS 

■You  II  find  we’ce  as  precise  as 
the  old  masters  about  the  qunl- 
if  /  of  our  produc t. 

You  Can  Depend  on  SAFER 
Flight .  . .  EX I'RA  Eijiht 
with  OSIER  Froducts 


JOHN  OSTER 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE,  WISCONSIN 


Wart  rrsofi  informatton^  Usc  post  cord  on  tost  poq-' 
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PLANTS  AND  PEOPLE 


(continued) 


president  and  general  manajrer  of 
the  equipment  division. 

Minault  has  previously  served  as 
production  manager  and  later  vice- 
jtresident  and  general  manager  of 
Tracerlab;  chief  product  engineer, 
camera  plant  manager  and  later 
chief  engineer  of  Ansco;  methods 
supervisor  and  later  manufactur¬ 
ing  engineering  superintetident  of 
Sperry  (lyroscope  Co. 


—  essential  for 
modern  controls 


Vertic-'il,  orj  Pj’f  ’^'6 

utmost  tf>  pAf tormonce  u^dcr  extreffe  e.wi* 
ronmerta*  or-d  oper-jt  onai  conditions.  Her- 
meticoil/  in  df^  inert  qas,  these  Gyros 

ore  chorocferi/ed  by  '‘Onipoctoess,  verticol 
accuroc/  and  low  dflt  ro’es.  They  are  ac¬ 
cepted  os  thf-  stando'  J  in  airborne  lodor, 
rorr.f-ra  strjbii,y  j»  on  ■)' d  guidance  ap- 

plic  otioris 


l*yraiiii<l  Eloclric 
Expands  Plant 

.\  New  i>lant  in  (lastonia,  North 
Carolina,  is  being  readied  for  oc¬ 
cupancy  by  the  Pyramid  F^U^ctric  Co. 
of  North  Bergen,  N.  .1.  It  is  cur¬ 
rently  being  titled  with  equipment, 
and  manufacturing  operation.s  an* 
expected  to  bt'gin  in  its  100,000  s(| 
ft  of  tloor  .siiace  around  Jan.  1.  Ul¬ 
timately,  nearly  1,000  per.^ons  will 
be  employed  at  the  Gastonia  plant. 

Baiter  capacitors  as  well  as  motor- 
starling  and  ceramic  capacitors  will 
be  manufactured  at  the  plant. 


(shown  1/4  iix«) 


For  use  a<  transmitters,  contro*  ♦rars^orme's, 
repeaters,  resolvers  ir-d  diHereniiats.  Syn¬ 
chros  With  nia«imon)  diam»*ter  of  1  1.  '6**.  civo  l- 
able  from  prcdurtion,  w  fh  rTia»  mijm  »»rrOr  of 
seven  minutes  of  ore.  Unique  design  elirr'inotr*s 
rotor  to  stator  eccenf.  err  jr:  and  t.'rcv'.Je', 
deper.tjabi**  sr*rv<ce  A'xt'-^Te  erwircn- 

fT'.ef't  il  con  i.t»o»  s. 


(shown  3/4  liso) 


High  torgur'  loW 
.f.  f-j'i  irv 

di  .jiTieie'  Is  J 


•Morrison  II<‘:uIh  .Sprujruc 
K»*s<*ar<*li  SEM-tion 

Wll.HUR  A.  U.\ZIKK.  vice-presidi-nt 
and  technical  director  of  Sprague 
Filectric,  aiiiiounced  the  appointment 
of  .Allair  Moi  ri.son  as  head  of  the 
le.scarch  section  of  the  company’.- 
research  and  engitu'ering  depart¬ 
ment.  Ill  Iii.<  new  positiiiu.  !»i'.  .'.bu- 
rison  will  be  in  cliarge  of  inviC'tiga- 
tions  of  fundamental  sciemes  ii- 
lated  to  the  electrical  comi'omn’ 
technology. 

He  come.s  to  the  company  from 
the  Arthur  1>.  Little  organization 
and  is  a  research  physii  ist  ami  for¬ 
mer  laboratory  liirector.  lie  wa.' 
long  associated  with  the  National 
Ki'search  (anincil  of  Canada,  repre¬ 
senting  the  idiysics  scftion  at  the 
International  Kadiology  Conference 
in  B.i.'iO. 


5/"  -o  I  J  .t"  ,n 
It  iri'.ludirg 

nief»l*rs.  0'*arE^.l 
ameff'fi,  ran  Ff 
*,t  performance 


mtju' 


(shown  1/2 


:ervo 


In  addition  to  the  | 
shown,  m-.jny  .tfer 
mechanical  dEwt,  r*-, 
or  Speciol  pr.-j-Jurtiv; 

of  experience  m  thi 
of  precisf-'H  t?istr,.niE 
at  your  serv.  e 


pre’  isiOn  A-'.;'*'*  r  ■  '*-r 

m«-*H  <.jnir  tji  i..d  e!»'  t’  .  • 
are  available  frem  rticjular 

v3n  >  e.jifoit's  k.r'd  /ears 

'o  design  and  pfodu-d»Cn 
en?',  a' d  .  .  mi  on^*'  O'e 


BuMetir*  <1  S3  des-T.bes 
the  fTifiry  '.erviC»‘S, 
comp  ;''enfs  ard 
pr.ydu'.ts  ’he  bearfott 

Orcpir.iy.it.on  offers 
you.  v\  ’  n  *  e  (or  o 

r  :,py  TODA/ 


(shown  Mi  iix«) 


KiARFOTT  COMPONCNTS 
INCLUDi: 

Gyros,  Servo  Motors,  Syn¬ 
chros,  Servo  ond  Magnohe 
Amplifiers.  Tachome*er  Gen- 
erotors.  Hermetic  Rota*y 
Seols,  Aircraft  f'javi<iatiC"af 
Systems,  ond  other  hnih  ac¬ 
curacy  mechanical,  electrical 
and  etecironic  components. 


\E-Epiin‘- 

.Soiilli(>rii  EliM'lrir 

.SiRo.MHKtai-lARI.So.N  has  ;ici|uir»‘d 
by  t'xchange  of  stock,  ail  assets, 
patents,  license  rights  and  <rood\\  ill 
of  Southern  Llectric  &  Transmis¬ 
sion  Co.  of  Hallas,  Texas.  The  com¬ 
pany,  which  becomes  a  division  of 
Stromberg,  manufactures  wire  car¬ 
rier  electronic  “(iiiipnieiit  for  the  in- 


S/NCf  1917 


CREATIVE  ENGINEERING 
PRODUCTION  ACHIEVEMENT 


KEARFOTT  COMPANY,  INC.,  1150  McBride  Ave.,  Little  Falls,  N  J 
Midwest  Office:  188  W  Randolph  St.,  Chicago  1,  Illinois 
West  Coast  Office:  753  N.  Vinedo  Ave  ,  Pasadena,  Calif 
A  General  Precision  Equipment  Corporation  Subtidiary 
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MEYERCORD  DECAL 


—  for  difficult 
highly- specialized 
applications 


RCP  meets 

Industry  Needs! 

For  Field,  Laboratory  and 
Industriol  Use 


—  for  long 
day-after-day 
production  runs— 


Meyercord  Laboratory  and  Production  Experience 
—  PLUS  Unexceiied  Service  —  to  Serve  You  Better! 


SomiiiMii-s  .in-  i«i<i  priini-  ti>  ull  our 
trii'iuls  ahoui  the  spectacular  achieve¬ 
ments  oL  iMevertonl  in  sols  iii);  those  "im- 
|s<issihle”  decal  transfer  applications  .  .  . 
like  the  ness  li-Sl  aircraft  decals  that  re¬ 
sist  up  to  ‘>00  denree  temperatures  of  jet 
engines,  as  ssell  as  the  rasaftes  of  siron^ 
solvents  and  aircraft  fuels.  Speciali/ed 
decal  applications  are  a  niit'hts  iinptirtani 
part  of  our  htisiness  .  ,  hut  sse're  still  first 
and  foremost  in  the  husiness  of  suppIviiiK 
standard  Mevercord  nameplate  ainJ  iden¬ 
tification  decals.  hether  you  make  type¬ 
writers,  appliances,  electrical  conduit  .  .  . 


ans  product  that  is  turned  out  on  Ioiik- 
titiie  production  runs,  he  «ire  to  insesti- 
Kate  the  .idvantaKes  of  Meyercord  decal 
/me  (fujii/t  utui  imheattihle 
SCI  I  He  on  sour  production  Itne. 

Send  for  Thii  Manual  of 
MEYtRCORD  DECAL  NAMEPLATES 

>hou  s  hundreds  of  uses  for  durahle.ss  ash- 
ahle  decal  nameplates  ..as  trademarks, 
iiisiruction  chans  or  diaKrams — in  anv 
si/e,  colors,  or  desiKn  The  .Mesercord 
.Name plate  .Manu.il  is  I  KM  .  .hut  rec|uest 
it  on  sour  husiness  leilerhead.  please. 


THE  MEYERCORD  CO. 


DEPT.M  303,5323  WEST  LAKE  STREET 
CHICAGO  44,  ILLINOIS 


H 


500  f. 


-  low  , 

yo'  o  ®  1  *  ' 


o 
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Specify  Injection  Molded 

SILICONE  RUBBER 

t)f  original  oquipim-nt  now  siHicify  .silicone  rub- 
lx*r  parts  if  they  must  extreme  trmpt'raturc  changes 

or  if  tliey  retpiire  am^^tant  dieh-ctric  prnpertieft.  lasulators, 
i)ushinfjs,  trroinniets  and  otiier  small  units  are  in  continu¬ 
ous  mass-prcKluction  in  our  plant. s.  Prompt  quotations  on 
receipt  of  your  sample  or  blueprint. 

MINNESOTA  SILICONE  RUBBER  CO. 

.•  572<  We$t  36lfi  Street  o  MINNEAPOLIS  16,  MINNESOTA 

BELOW  b 


4""”  R 


Affiliated  wifh  Minnesota  Rubber  A  Gasket  Co. 
OFFICES  IN  PRINCIPAL  CITIES 


VT  VM— 
Model  ASS 


Provides  for  the  accurate  measurement  of 
co.’  plcx  waveshapes,  with  peak-fo-peak  volt- 
>1  ;■  aide  to  be  reod  directly  trom  the  scales 
of  I  ;e  instrument.  Serves  a  variety  of  indus- 
li.ul  applications  in  the  mointenance  of  vi- 
t  rotor  power  supplies,  AC  generators  and 
lo.lustrial  erjuipment  utilizing  omple*  waves, 
.opplied  with  the  New  "RCP  SOLOERLESS" 
Tost  Leads. 

Features: 

•  Peak-fo  peak  AC  measurements  of  trom 
2  V  to  2000  V  on  7  ranges.  •  AC  RMS 
mtvisurements  of  .  1  V  to  1 500  V  on  7 
ranges.  •  ETC  measurements  of  from  0?  V 
tu  1500  V  on  7  ranges.  •  RESISTANCE 
meosuremc  nfs  ot  from  2  ohms  to  1000 
Megohms  on  7  ranges.  •  Size:  10"  x  6"  x 
5"  •  Wf  .  7  lift.  12  oz  Price:  $59.50  Net 


Model 
533  M 


Midget- 

scope 


A  3  scope  with  high  sensitivity  and  wule 
txinif  rcs|>onsc-  Weighs  only  9  irounds  • 
.Mo'.terfully  Engineered  for  Top  Performance. 
•  All  Controls  on  Front  Panel.  •  Ouolify-  — 
Dcirendobility  —  Accuracy  —  Economy  • 
Oiierates  m  Eitfier  Horizontal  or  Vertical 
Position. 

Check  This  Performance 
Sensitivity  .  .  .  Vertical  20  millivolts  (.020 
volts  for  1  ■  rms  deflection  on  CRT  face.) 
Horizontal  6  volts.  Frequency  Response 
2  dt)  trom  20  cycles  to  180  kilocycles. 
Fvrrliont  Tionsicnt  Response  Push-Pull  De¬ 
flection  for  undistorted  Response  - 

I  liminotes  Parallax.  Full  Vcrticol  orid  Hori¬ 
zontal  Expansion  of  Trace.  Input  Impedance 
Vertical  .5  megohms  shunted  by  50 
MMF  Horiiontof  5  megohms  shunted  bv 
’()  M.MF  5ize.  I  I  l.i"  x  7J4"  k  5'4"  Model 
S33M  oinplete.  rcorly  to  operate  $v9  50  Net 


•p 


UHF  and  VHF 
"DO-ALL" 


•  • 

•  '•1 


Complete  n  one  instrument— a  SIGN  A; 
GfNfPATOR.  MARKER  GENERATOR,  ond 
PATTERN  GENERATOR  covering  all  trie  LdlE 
nnd  VHF  chonnels  for  every  TV  and  FM 
receiver. 

•  induefuner  insures  occuracy  of  within  '  j 
at  I  %  over  the  entire  range  of  9  Me  to 
900  Me  •  All  VHF  frequencies  ore  on 
funifomentols  •  RF's  and  IP's  are  clearly 
calilxated  on  o  large  etched  aluminum  dial 

•  Steody  horizontal  fjors,  verficol  bors  and 
cross  hatch  poltern  individually  produced  on 
all  chonnels  Price  $79.50 

Remember — you  con  do  more  with  a 
"DO  ALL". 

_  Write  for  RCP  Catalog  E-12. 


RADIOjllTY  PRODUCTS  CO.,  INC. 

~  ‘  ‘  '  ■  * - 

li7WI$t  25th  iT»ttT\5JJ/  NIW  rORK  I  N  Y 


NIW  YORK  I  N  y 
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RAPID  ELECTRIC  COMPANY 


769S  MiddlriQMrn  Rood  *  NrM  To'k  fal  H  T  *  fhon*  foimftdi)*  8  2700 


continued 


PLANTS  AND  PEOPLE 


depeiuit'iit  tclejiliuiu-  industry  anii 
for  J.MS  and  oil  )ii|)i'  line  systems. 
For  the  present,  isouihern  will  con- 
tir.ne  to  operate  in  Dallas. 


(>raliain  NaiiuMl  V-l* 

Of  iva: 


VlKC.II.  M.  tlKAHAM  ha.'  been  elected 
a  vie  e-presirlent  aiul  nu-mher  of  the 
executive  committee  of  the  1.  S.  Na¬ 
tional  Commit t<‘e  of  the  interna- 
tioiial  Kleetrotechnieal  Commission 
ilKfD  according’  to  tlu'  .\meriian 
.Standards  Association,  tlie  Ameri¬ 
can  parent  Ixidy.  'I'lic  I FC  is  the 
Craham  i.s  direct<tr  of  ferlmic.'il 
rcl;itions  of  ,Sylvani;i  Ivlectric  and 
has  been  acti\('  in  -t audardi/.at ion 
Work  in  the  radio  and  elect  ronie's 
lield  foi'  nearl\'  t’tt  years,  lie  is  i>res- 
euitly  ch:iirman  of  tin-  tommiinica- 
lioiis  and  electronics  section  on 
electrical  standards  of  the  .IF/rKC 
and  associate  diicitor  of  the 
KKrM.A  tmj.'-ineerinj.r  deuarlrnent 


There  is  no  change  within  the  ceramic 
under  extreme  conditions  of  heat  and 
humidity  nor  any  deterioration  because 
of  age.  Expansion  and  contraction  is 
practically  nil  —  especially  important 
where  close  tolerances  are  factors  in 
assembly  These  characteristics  of 
STAR  STEATITE  are  essential  high  fre 
quency  applications  where  the  use  of 
ordinary  insulating  materials  might  re 
suit  in  power  loss,  heating  of  the  in^u 
lators  and  deformation.  Write  us  for 
samples  and  complete  information. 


PORCELAIN  COMPANY 


49  Muirhead  Avenue  •  Trenton  9,  N.  J. 


IilI..\KV  h.i.<  joined  the  .st.df  of 

the  re.sfuirch  I'eiiter  of  Fiurrou>rh.< 
< 'orj).  a-;  manager  of  the  tube.'  and 
circuits  department.  Dr.  Mo's  was 
formerly  chief  engineer  of  '-Ib'c- 
troiiic  Tubes  of  Knylan  i, 


RAPID  ELECTRIC 
SELENIUM  RECTIFIERS 


FOR  GENERAL 
POWER  NEEDS 
RAPID  Fhor  Models 


Vi  aliliiiii  Stiirl 
Plan! 


•  High  Efficiency 

•  Single-knob  Controls 

•  Built  in  Pfofeclive  Circuits 

•  Easy  lo  Instoll 

•  No  Moinlenonce 


FOR  LABORATORY 
POWER 

RAPID  Bemh  Model 


•  Completely  Selt-Conloined 

•  Portable 

•  Continuously  Variable 
Controls 

•  Pull  Metering 

•  No  Maintenance 


Kopid  CltctrU  Co.  rroliei 
Stienium  Itectitiers  in  «iie( 
from  lb  to  10,000  amp!.  DC 
output  at  dttirtd  voltages. 


New  Waldom  plant 


ENGINEERING  SERVICE 

Our  engineering  department  is  avaiicble  for  consultation  on  any 
opplicolion  of  Direct  Current  Power  Supplies.  Avail  yourself  of 
this  professional  service  without  obligation. 


( 'ON.'TKl  t  TioN  ha.'  beyrim  (Ui  a  new 
lilatit  fur  W’aldum  Fdcctruiiii'.'  of 
Chicav!".  accurdiiiy  to  .I;i.'  (Ireen- 
yuird.  executive  vicc-i>resideMt  and 
treneral  miiiuitrer  of  the  lirm. 
Centered  on  a  d l.biMi-.'q-ft  plot  with 
railroad  sidintr  fiicilitie'  ;mil  (lark- 
intr  accommodiilion.',  the  new  facil- 


THE  NAMEPLATE  THAT  MEANS 


Want  more  information^  Use  post  card  on  last  pogr 
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VK  FRON  m»  ANI>  MaM  f  A<  II  Rf 


VK  |R<J\  FOR  r>fM<,S  AM»  MANI  I  Af  M 
(»»ni  Kttdorm^ 

Aiftfjtf  lM*ff ii«ti«  ni« 


K^i4t  t  nut  4Mii 
lU-ttrimu  <  iMtirtil  I  4«iit 


Prt<i«Hm  iNiironK  <  i>mp(mrnt* 
FktittHku  mmI  Filfrrt 

( .«  Ikiirnnit  m« 


Specifically  designed  for  the 
Band  Coverage  you  require. 


30L1  800-2400  mc/s 

20S1  2400-3650  mc/s 

20S1a  2400-4050  mc/s 

20C1  4900-6200  mc/s 

20C2  4240-4910  mc/s 

20X1  8500-9660  mc/s 

20Xla  8500-10,250  mc/s 

20X1b  9500-10,250  mc/s 

20X2  6150-7500  mc/s 

20K1  14.7  -  18.0  kmc/s 

20K2  20.0  -  25.0  kmc/s 

20KQ1  34.5  -  38.6  kmc/s 

1 

20TV1  300-900  mc/s 

Now  under  developmeni— other 
heads  (o  he  announced  scxin. 

CuMom  Meads  for  special  cov- 
crage  and  calibration  to  meet 
>our  specific  recfuirements. 


All  of  these  R.  F.  Heads  are  designed  for 
use  with  Vectron  S.AIO,  S.^20  and  SA25 
Micrc;wa\e  Spectrum  Analyzers. 


for  best  operation  we  recommend 
THE  NEW  VECTRON  SA25 
See  our  odvertiiement  at  right 


Write  today  for 
information  on 
the  specific 
,  R.  F.  HEADS 
\  you  require. 


•^,^’^y^TRON,  inc. 

C  rorrtc  nn<^ 

404  MaiN  sreiiT,  w  a  i  r  h  a  m  sa.  Mass. 


PLANTS  AND  PEOPLE  (tonlmucd) 

ity  will  double  Waldom’s  production  ; 
capacity,  Greenpard  said.  Cost  of 
the  new  plant  and  equipment  is  esti-  . 
mated  at  $250,000.  The  firm’s  com¬ 
plete  line  of  products  now  numbers  ; 
more  than  2,000  items  of  electronic  j 
components  and  products.  i 

i 

Moiirue  Research  i 

Plans  Move  I 

The  Monrobot  Corp.,  wholly-ttwned  , 
research  and  development  sub¬ 
sidiary  of  the  Monroe  Calculatinp 
Machine  Co.,  of  Oranpe,  N.  J.  will  ■ 
occupy  G,000  sq  ft  of  the  parent  i 
company’s  new  100,000-.sq-ft  plant  ' 
in  Morris  Plains,  N.  J.  The  space,  to 
be  known  as  Monrobot  Laboratories, 
will  be  devoted  to  development  of 
electronic  calculating  machines. 

Kaye-lfalberl  Arqiiires 
Paeifio  Instrument 

Kaye-H Al.BERT  has  completed  plans 
to  absorb  all  facilities  of  Pacific  In¬ 
strument  and  Control  Co.,  maker  of 
servo-instruments  and  other  preci- 
'  sion  .devices,  according  to  Harry 
Kaye,  president.  'I'he  merger  will 
rejiresent  comliineil  assets  of  some 
.'?2  million  dollars  in  e(|uipment, 
plant,  patents  and  material.  Orders 
on  tile  for  the  next  year  total  12 
million  fm-  the  comhitUMi  operations. 

Nalioiial  I’liioii 
Name!*  I  iihe  llliief 

Kenneth  C.  Meinkkn.  vice-iiresi- 
dent  of  sales  of  National  T'nion 
Radio  Coi'it.,  announced  the  appoint¬ 
ment  of  Edward  .1.  Davenport  as 
chief  of  the  cathode-ray  tube  com¬ 
mercial  enpineeririp  division  of  the 
company.  He  will  have  full  respon¬ 
sibility  for  commercial  eripineerinp, 
quality,  measurements,  sales  en- 
yrineeriiiLT  and  liaison. 

.Syiilroiiie  Kiilaroe*. 

Plant  .Area 

\  New  addition  wliich  doubles  ex- 
i.>«t Sip  pl;int  area  has  been  completed 
by  .'^Vrit roiiic  In-trunients  of  .Addi- 
-^ou.  ill.  The  ;idded  space  is  beinp 
.  used  fi.r  m.'tiiufacturinp  tv  yokes 
j  and  for  exiiaridinp  produciion  facil- 
1  ities  on  the  firm'.'  line  of  com- 
j  piiiients  for  !;iborati.ry,  military  and 
I  speci.'d-fiurpose  cathodc-r.'iy  tutie  ap¬ 
plications. 


12  NZW  FEATURES 

1)  "Low  Noise"  20  KC  IF  Amplifier 

2)  Amplified  Wovemeter  Indication 

3)  Double  Range  Sweep  —  2  to  20  CPS 
4|  Extended  Frequency  Responie 

5)  DC  Filament  Supply  for  Klystron 

6)  Longer  Persistence  CR  Tube 

7)  Visual  Viewing  Filter 

8)  Flat  Face  Cathode  Ray  Tube 

9)  Special  Illuminated  Scale 

10)  Improved  Display  Linearity 

11)  Improved  High  Speed  Retrace 

12)  Improved  Sweep  Intensification 

I'irs  .All.  1IIF 

t)I  r.SrA.M)ING  flAIT  KIS  OF 
Vl(  IRONS  MODTL  SA20 
l.\(  U  DINO: 

I.irgc  CIr.ir  S'  OsiiII«»mojh-  Pjiirrn 
St.«nil.ir<l  lii'/rl  to  accept  Catnera  ccr  lloiij 
.Minimi/ecI  (.onttoh  for  Maximum  Operating 
f.oiiceiiience 

Diiiihle  f  onvcTMon  for  Maximum  I  I  Siahiliry 
Kegulateil  Klystron  Oscillator  Poxcer  Supply 
I  asy  Accevs  for  Ail)ustment  or  Maintenance 


And  Your  Choice  of 
12  INTER(HANCEA«lf  R.  F.  HEADS 
See  our  advertitement  at  left 


For  full  details 
and  specifications 
Write  today  for 

I  Bulletin  SA25 


^^'fy-^y^TRON,  inc. 

40  4  MAIN  STRUT,  WAiTHAM  S4  MASS. 
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Box  126 
Wooster,  Ohio 


H0PKINS 


NEW  BOOKS 


Kiiifuiiriiii^  ill  Die  'I'lieorie 

Der  Ho<‘lifro<|ueiiz*Buii<l filter 

By  von  Richard  Feuitkki.i.kr,  Dr. 
RKR.  N'AT.,  1‘rofeKxor  tind  Din'ktor  (lex 
hixiitiitx  fur  Xnr  h  rich  ten  ti'chnik  av 
ilrr  'I'lcli  uixrhcr  Horhxchuir  Stutt- 
ith  Kdilion  of  "Her  Hundfuiik- 
Sirhxehdltuuj/ev"  ivith  110  fiynrex, 
<nid  IHK  ixtyex;  Stuttyart,  .S'.  Uirzel 
\'<  I'luy,  11).’)I{. 

Thi.s  hook,  which  was  originally 
piihlislicil  in  HC’.O,  now  ai)[)ears 
witli  a  now  title  in  an  improved  and 
more  iisalile  form.  The  sirhject  id' 
the  hook,  which  the  title  does  not 
make  ohvioiis  to  .American  readers, 
is,  actually,  interstate  networks. 
The  fre<|nency  in1erv;d  to  which  tlie 
di.scnssion  is  iiarlicniarly  directed 
miylit  he  consideri-d  to  lie  between 
10  kc  and  lo  me.  althoiiyh  its 
honn<laries  are  md  didinite. 

The  hiiildint-hlock.  almiit  which 
tlie  analysis  is  const naded,  is  the 
I)arallel  coil  and  cajiacitttr  <  ircnit, 
whicli  as  the  juitlior  iioints  out 
offers  in  itv  c;ipa(  itance  ;i  means  of 
at)Sorl)int  tlie  imwitahle  strays  he- 
tweeii  yrid  and  yrotind.  or  plate  and 
tronnd.  Th(‘  eoiieral  filan  of  the 
hook  is  lotical  and  simple  so  that 
the  leisnrelv  and  cand'nlly  devel¬ 
oped  siihjecd  is  readily  understood 
and  .ippn'ciatt  d.  An  imiiortan* 

<  haraideristic  id'  the  treatment  is 
the  sjiecitic  numerical  examjile 
wliich  follows  eaidi  division  of  the 
text  and  (‘xhihits  for  the  reader 
both  numerical  mafnitndes  and 
compntat ional  lo'ocediires. 

If  the  reader  has  yood  c<impe- 
tence  in  (ierman,  tin'  hook,  whiih 
has  heen  prt'pared  on  piiite  a  simfile 
foundation,  should  offer  little  difli- 
cnlly.  There  is  only  needed  a  pood 
knowh'dye  cd’  alyehra,  tln’  al)ilit\  to 
express  complex  nnmhers  in  rec- 
tanynlar  and  polar  form  and  make 
Aryand  diayr.ams,  a  little  familiar¬ 
ity  with  triyonornetrv  and  an 
understandiny  of  basic  alteiniatiny- 
cnrrent  circuit  theory. 

Seven  introdiictor.v  foiyes  preface 
the  hook’s  nine  chapters.  The  first 
(hafiter  in  itself  is  also  intro¬ 
ductory,  .sinc«‘  it  discusses  dissipa¬ 
tion  in  circuit  elements.  This  is 
finite  a  satisfactory  beyinniny  be¬ 
cause  in  the  circuits  of  the  text  dis- 


•  TV  Antenna  Supports 

•  Signal  Evaluation 

•  Communication  Antenna 

•  Micro-Wove 

•  Weather  Instruments 

•  Radar 

•  Amateur 


Also  easily  adaptable  for 
mobile  or  permanent  use 
. . .  Chrome  plated  steel  or 
aluminum  .  .  .  Any  height 
up  to  200'  available.  Thou¬ 
sands  in  doily  use  by  Gov¬ 
ernment  and  commercial 
agencies. 

Write  for  details 


Ki-sin  iniprrKn.flcil  anil  iiitaiiK*''  | 
far  >lia|Hil  for  iiiaxifniiiii  xpai  c  i 
lonsirv  aoon  1 

<  iinipKlch  i-niJM'il  ill  a  n m  nii  | 
irifiil  pla^lll  for  niaxinuiin  Iuiikus  1 
and  huniidity  proicilion  ^ 

OpcraioiK  itinptramrt  r.inyip  | 
— lo  ‘  100  (  I 

T  c  ni  p  c  r  a  t  u  r  f  c  o  c  f  f  i  i  1 1  n  i  • 
-•  .07C,i  ! 

I  xiclfcnl  <a|>aii(v  riiraic  | 

A/to  utji/u/>le  IN  I 

HEIIM[TICALIY.SEUED  | 

titjuH  nutM  itjHtahiits 

i\hf.uu  •  »  tiilual  Milt 


lor  the  ELECTRONIC 
I  "  INDUSTRIES  / 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


(ti  \uvs  \s  jv4iUblr  in  either 
entjMil  or  hernuticjlly  stalt*! 
■%.  Speciil  tit'MKneii  unu»  .lUo  tnadr 
enact  »(>rcifii4l>on%. 

H'fife  or  utre  ut,  toJu\* 


Your  Special 
Meialm  Hoff <><f 
to  Thin  Slsrm  A- 
Clone  Toleranevn 


YOUR  INQUIRIES  WILL 
RECEIVE  PROMPT  ATTENTION 


FACTORY:  2082  Lincoln  A\f. 
Aliadcna,  Calif.  SYiamntf  H  IIX^ 
OHictt  in  W  ASHIVt.rON,  1>  « 
and  DFTROri 
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QUARTZ  CRYSTALS 


NOW-PHASE  MEASUREMENTS 

0.1°  ACCURACY,  10  KC  to  10  MC 

with  the  new  Precision 

PHASE  DETECTOR  by  ADVANCE 


4$c  CacH— U  far  $4^  99t  Cacti 

ms  n2S  UM  6M0  7773  IMS  3CtS 
ACM  S74C  U2S  C9SC  777S  lUC  3C10 
411f  S7$C  C33S  M73  TCM  US#  32t2 
41S5  STM  U4C  S97S  7US  3S2S  S21S 
41M  S773  use  74SC  7UC  ISIS  3237 
42SS  S77$  U73  7473  7SSC  393C  324S 
42U  SCU  UTS  747$  7t73  194C  S2U 
43U  sees  S4M  7SM  7t7S  39SC  34M 
4397  SC2S  UK  7SK  79M  2iU  3SM 
44SC  sue  U25  7S2S  79K  TICS  3S4e 
449e  sue  U73  7U0  792S  2Ue  3999 
449S  SS$2  K7S  TSSC  7949  212$  3949 
47U  S973  97M  7S73  7990  2U9  39U 
4US  UTS  97K  7$7S  7973  2US  3729 
4939  SiU  972S  79M  797S  23K  373$ 
sue  $9U  9749  79K  92M  2329  37U 
S205  S9K  97U  7919  922$  2399  3iM 
S23S  S92$  9n3  792$  9240  241S  3U9 
S2S9  5949  SHS  7949  9259  2439  399S 
S3U  S9M  99U  7U1  9273  2U2  399S 
S395  S973  99K  79S9  927S  24M  99M 
S331  S97S  U2S  7973  9390  2U2  U2S 
S3U  922S  9949  797S  93K  2MS  99S9 
SUS  tU9  USO  7790  C32S  2SS7  9973 
SSM  92S0  997  3  77K  K30  2US  997$ 
S97S  52SS  997S  n29  9993  2739  91M 

S977  9273  99M  HTS  9999  27U  91K 
57U  9275  99K  7749  2995  9125 

57K  93M  992$  7759  2949  9140 

7r«4W«ncy  -FT-24iA'- F»r  | 

%%».  L«tttc«  rtlUr  ftc.-.C93*  tfr  K 
aim  -  $pc  Mpriicd  In  J  • 

CHanml  •  t«  19  S4IH  l  * 

Mprmpnic  a  27$  «•  m  72nd  t|>|N 
Nprmpnic  LKl«d  u' 

aundampntal  arp«u*nci«*  Hi>f 
Frpctipn*  Omittpd  _ 

379  393  414  439  499  529  4M  459  5919 

372  394  415  437  $91  522  U9  491  9379 

374  39  5  419  439  502  523  U1  492  9459 

375  399  419  491  593  S2S  U2  493  9479 

379  397  419  US  5M  529  4U  4U  U97t 

377  399  429  494  $95  527  US  49S  U22l 

379  4n  422  49$  5K  529  U9  4K  9547 

399  492  423  499  597  539  U7  499  U19 

311  403  424  A97  U9  531  449  499  73S9 

393  4U  42S  4U  $99  533  459  470  7399 

384  405  429  490  511  534  451  472  7390 

385  409  427  491  512  539  452  473  7490 

389  407  429  492  513  537  453  474  7599 

387  498  430  493  514  538  454  475  7910 

388  499  431  494  515  455  479  7939 

399  411  433  495  519  459  477 

391  412  434  499  518  457  479 

392  413  A35  497  J19 _  458  UO 

49c  CacH  iblorU  OO  99c  Each 


TYPE  205 


Type  205  Phase  Detector 
was  developed  to  meet 
the  increasing  need  for 
detecting  phase  angle 
with  error  of  less  than 
0.1  degrees  in  high  fre¬ 
quency  communications 
systems  such  as  color 
television. 


SPECIFICATIONS 


i(  <  /  K  K  V:  .*•  0.1  (6  minutest  in 

ph.isc  rt.idiiij;,  or  Ot  the  lime  deljy 

nil  the  ui.ii  nt  the  continuously 
\.irijhle  deUy  line. 

tKlQt  l:\Cy  K  10  kt  to  10  im. 

1  he  lo\%er  limit  tiuy  ht  extended  to  1  kc 
v^ith  jn  addiiiotidl  delj>  line  or  ph.ixi 
shitiini;  netuork.  ITic  upptr  limit  may  he 
(Ximtled  uith  relaxing  accuracy. 

/  /  M/.  /)/-7-.lV.*  Two  continuously  sariahle 
<!eijv  lints  arc  supplied  wiih  the  unit,  0  to 


<1.25  mitroMiond  .iiul  O  to  0  05  iiiKinsRi* 
ond.  <  iinfinuituxU  v.ui.ihle  iltl.iv  lines  with 
iliMertiu  tiiiu  dcl.iv  t.in  he  oht.iined  on 
rtt|utHt. 

I\nn  lioti  SI  \  SUI\  11  Y:  0  <»2,  0.01. 

0.01,  I  and  10  volts  rms. 

7  317*7  /3. 1  St  /'.  1  mepihoi  shunted 

with  12  uul  on  hoth  input  th.inntls. 

roniK  sirriY:  m5  wiits  rms  *  15':. 

50-(»0  cycles.  5o  w.itts. 
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ADVANCE  ELECTRONICS  CO 


add  20e  postage  for  every 

nEmm  rrr 


451  HIGHLAND  AVE 


PASSAIC.  N.  J 


AdreftUinc  mm  agree'-^to  do  a  complete 
advertatng  )ob  you  nerd  the  double  effert 
ol  both  Display  Advertising  and  Direct 

MUL 

Dmplay  Advertising  keeps  your  name 
before  the  public  and  buildi  prestige. 

Direct  Mail  supplements  your  Display 
Advertiaing.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach 
«»4he  person  who  buys  or  uiHuencet  the 
purchases. 

lo  mew  of  present  day  difhculties  in 
maNOtaming  your  own  mailing  lists,  our 
cAcient  personaltied  service  is  particularly 
kaaportant  in  securing  the  comprehensive 
nsarket  coverage  you  need  and  want. 

Ask  lor  more  detailed  information  to> 
day.  You’ll  be  surprised  at  the  low  over* 
gO  coat  iind  the  tested  effectiveness  of 
thac  baod^pteked  selections. 


a  interchangeability 
S  temperature  compensation  --60°F  to 
S  highest  accuracy 

a  adaptability  to  special  circuit  uses  ^ 
a  400  cycle  frequency 


WRITf  fOR  YOUR  COPY  TODAYl 
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McGRAW-HILL 

OlllfCT  HAIL  LIST  SCRVICt 


FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31-10  Thomson  Avenue,  Long  Island  City  1 ,  N.  Y. 


McGraw-Hill  Publishing  Co.,  Inc. 

no  W*tl  4Ind  SI.,  N.W  York  36.  N.  Y. 
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NEW  BOOKS 


SECON 


&pci.ializes  in  «hc  development  and  produc¬ 
tion  of  base,  tate  anil  prciious  metals  and  alloys  in  all 
5ha(X.-s  and  forms  —  to  close  tolerances  and  tor  hi>;lily 
en^;ineercd  applications.  Lxtremely  close  tolerances  can 
be  held  on  such  im|soriant  characteristics  as;  resistance, 
tensile  siren>>th,  elonj-ation,  surface  apfsearance,  spcxial 
spcxilin^i,  purity,  toique,  linearity,  composition,  cross 
section,  weight  per  unit  length. 

I  tom  initial  selection  of  melt  comixinents  through  pro¬ 
duction  and  final  completion,  SbtON  puts  a  complete 
tuetallurnnal  unit  at  your  service. 

Tel!  us  your  wire  and  ribbon  problems  and  we  ll  .elad- 
ly  submit  prompt  recommendations.  .Small  quaniiiy 
inquiries  and  orders  s^iecially  inviicd  Write  fur  Pam¬ 
phlet  E. 


•  Fin»  Wir« 

drawn  to  0  0003" 
diomeler.  Smaller 
diameters  by  athei 
processes. 

•  Ribbon 

rolled  to  0.0001”  i 
thickness. 

•  Electro-plated  Wire 
and  Ribbon 

•  Special  Solder 

•  Enameled  and 
Insulated  Wire 

•  Pirani  Gauge  Wire 

•  Fuse  Wire 

•  Galvanometer 
Suspension  Strip 

•  Ftched  V/ire 

•  Experimental  Melts 


SECON 


Lambda  power  supplies  are  made  by 
engineers  who  pioneered  in 
this  field  and  have  continued  to 
specialize  in  it.  Used  by  many 
of  the  country's  leading  laboratories. 
Lambda  units  are  recommended 
by  them  for  value,  versatility  and 
dependable  performance.  Models 
for  many  purposes.  Conservatively 
rated,  constructed  for  long, 
trouble-free  service,  priced 
moderately.  Fully  guaranteed. 


RACK  MODIL  >• 

Stondard  rack  mounting. 
Panol  tit*  V/4"  *  IR". 

WoighI  16  Ibf. 


SPlCIflCATIONS. 

Input:  109-123  Volts  AC,  30-60 
cyctoi,  120  watts. 

DC  Output:  Continuously  voriobla 
from  200  to  329  Volts  DC  r«gu- 
latod  from  0  to  100  mo  max.  Eithar 
postivo  or  nogativo  sido  of  supply 
may  bo  groundod. 

DC  Voltagn  Kngulatiun:  Output 
constant  to  battor  than  1%  for 
loads  from  i«ro  to  full  load  and 
line  voltoge  variations  from  109  to 
129  volts. 

Noim  and  Ripple  Output;  lets  thon 
10  millivolts  rmi  for  above  ratings. 

AC  Output:  6.3  Volts  AC  at  3A 

unreguloted. 

ALSO  AVAILABLE  NOW: 
RAodel  2B-M,  with  voltmeter 
and  milliammeter. 


ELECTRONICS  CORP. 


103-02  NORTHERN  BOULEVARD 
CORONA  68,  .VEW  YORK 


SEND  FOR  NEW  CATAIOG.  Comprehensive, 
authoritative,  up-to-the-minute.  An  important 
addition  to  your  power  supply  reference  library. 


Want  more  intormotion?  Use  post  cord  on  last  page 
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TUKNTABl.es 


REVERSIBLE 
DC  MOTORS 


typf.  The  liiial  topic  is  \ariable 
haiiduidth  at  a  lixed  fiequency. 

There  are  three  j)a)fes  of  l)iblioK- 
raphy  with  sixtj-  references  to 
periodical  literature  and  five  refer¬ 
ences  to  liooks.  Fifteen  of  the  i»eri- 
odical  and  two  of  the  book  citations 
are  Knjrlish  or  American.  However, 
there  i.s  no  mention  of  tjie  im- 
Iiortant  work  of  II.  \V.  Bode  (“Net¬ 
work  Analysis  ami  Feedliack  Am¬ 
plifier  Desijrn,’’  Van  Nostrand, 
It*  15 1  and  II.  A.  Wheeler  (/'roc. 
I.Ii.K.,  July,  19o‘.t).  The  book  does 
not  have  an  index,  but  the  table  of 
contents  is  (piite  complete.  -II.  A. 
Kist.shi'RY,  TieJl  Ti  h-fihiini'  Lnh'iro- 

liiriirixiiati  (1. 


NEW  BOOKS 


(continued) 


Want  mofC  intocmotion?  Uw  poit  card  on  la*t  poQO 


rireiiil  TIkmu’v  of 
l'!l(‘eti  on 


By  K.  .Mii.to.n’  Boonk,  nhU,  I'ni- 
eccsit.i/.  JiJni  If;/.  II  X-  Siu's.  I  nr  .  Xmr 
York,  .V.  I'.t.'i.'!,  48.‘)  jmi/es, 

Desicnep  to  provide  material  for 
a  first  course  in  idectronic  circuits 
for  collefm  and  university  students 
enrolled  in  electrical  enfrinoerinj.’’ 
and  enp^ineerin^r  physics  curricula, 
the  book  is  based  on  course 
material  useil  at  Ohio  Slate  Uni- 
\eisity  for  the  past  ten  year.s.  The 
subject  matter  i.s  comiirehensive 
and  well  presented. 

The  material  is  divided  into  12 
.sections  with  the  chapter  (;n  a-f 
voltage  amplifiers  rectdvinf  bv  far 
the  heaviest  weight.  ()f  particular 
interest  is  the  final  chapter  on 
transistor  circuit  theory.  The  prin¬ 
ciples  of  semiconductor  devices  are 
discussed  in  a  simple  and  under¬ 
standable  fashion  with  a  minimum 
of  physics.  Circuit  applications  <d’ 
both  the  point-contact  and  junction 
types  are  described  in  some  detail. 

The  first  chapter,  on  diodes,  tri- 
odes  and  their  equivalent  circuits, 
contains  an  interestinjr  discussion 
of  four-pole  theory  as  applied  to 
vacuum-tube  equivalent  circuits. 

Other  chajiters  describe  tetrodes 
and  pentodes,  a-f  power  amplifiers, 
Kas  tubes,  sing-le-pha.se  and  poly¬ 
phase  rectifiers,  r-f  amplifiers,  os¬ 
cillators  and  modulation  and 
demodulation. 

Although  primary  emphasis  is 
on  communications  applications  of 
electron  devices,  material  is  in¬ 
cluded  on  subject  i  such  as  motor- 
control  circuits,  d-c  amplifiers,  and 


18  to  30  volts  with 
or  without  broke  .  .  . 


•  Ambient  temperature:  —  BS'’ C  to  !  105®  C. 

•  Size:  1.25  in.  diameter,  2.18  in.  long. 

•  Weighs  5.3  ounces  .  .  .  without  brake. 

We  can  manufacture  those  motors  to  meet  your 
specificotions.  Tins  particular  motor  is  used  on  an 
actuator  for  oircroft  use. 

Let’s  discuss  your  need! 
II'  rite  or  wire  us,  1  O  D  A  Y 


f,  f  05 1‘  (5)j  till )  ffisKs; 


6fM»ATMS 


TIANSFMMCIS 

SPEED  CONTIOl 
MVEIHMS 

MAGNETIC 
SEIVO  AMPlIPIfIS 

MAGNETIC 

CONTROIS  I  CIICRin 


D«pt.  J,  2661  S.  MyrfU  Av«. 
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ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION  TUBES, 
INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBES 

We  make  Tron.forme.v  Spot  and  Wire  Butt  Wire  j  "eto^nS 

other  items,  indispensable  .n  your  production.  Eisler  tj  t! 

New  Equipment  It  you  prefer  your  own  designs,  let  us  build  them  tor  you  wr  e 
Chorles  Eisler  who  has  served  The  Industry  over  3J  years.  Machines  tor  small  Radio  Tubes 
of  all  kinds 

Charles  Eisler,  President  and  Founder  Charles  Eisler,  Jr..  Vice  President 

Joseph  A.  Morick,  Plant  Manager 

Howard  F.  Kingdon,  Manager  at  Transtormer  Dept.,  and  our  entire  organliotion  send 

.S7-,lSf>N  S  OKlilillSCrS  ASn  BUST  W'lSIlFS 
FOR  FIIF  COMING  YEAR 

To  ALL  ot  our  customers  and  triends  in  the  United  States  as  well  as  in  all  toreign  coun¬ 
tries.  We  oil  thonk  you  tor  your  patronage  tor  the  post  33  years. 

Charles  fisler  fakes  pleasure  in  announcing  three  new  catalogs.  It  you  ore  interested, 
they  wilt  be  sent  to  you  tor  the  osfcing 

1 — Gloss  Lathes  with  holding  devices. 

2 _ High  Tempcpotuie  Furnaces.  A  very  complete  line  ot  oil  Winds  ot  turnoces 

and  ovens. 

3 — Turntables  ond  Positioners  tor  welding,  brasing.  ond  soldering,  and  other 
rotating  devices.  Over  100  types. 


SPOT  WELDERS 


CAMS  TO  YOUR  ORDER 


EISLER  ENGINEERING  CO.,  Inc, 


75T  So.  T3fh  Sf 
Newark  3,  N.  J. 
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iLCCTWONiCS  CO 

C»ti 


nCLATiVC  HUMlOlT' 
•)  TO  96% 


RCSINITE  ftC 


I'HS  Uh 
tiiion 


NEW  BOOKS 


the  free-running  multivihrators. 
'I'he  t/fiok  mi,L>-ht.  however,  have  l)(M>n 
made  even  more  valuable  had  its 
scope  been  broadened  to  include 
eountiii}'  circuits  and  other  pulse- 
type  circuitry  currently  finding 
widespread  use  in  modern  electronic 
•Mpiipment. 

The  author  cites  mathematics 
through  differential  and  integral 
calculus,  sopltomore  physics  and 
one  year  of  a-c  circuit  theory  as  pre- 
re(iuisite  to  a  course  using  this  book. 
The  material  covered  seems  indeed 
to  be  within  the  capabilities  of  a 
student  j)ossessing  these  prereci- 
uisites.  The  number  and  type  of 
problems  given  likewi.se  seem  ade- 
(piate  for  a  two-semester  course. 
The  book  is  well-indexed  for  a 
tt“xl!)ook.  J.  C. 


Wont  more  information’  Use  post  cord  on  tost  page 


INSULATION  resistance  < READINGS  TAKEN  UNDER  HUMlDlTY) 


^  *.000 


Time  in  hours  subject  to  humioity  test 


GIVES  YOU  THE  HIGHEST 
INSULATION  RESISTANCE  OF  ANY 


Iiilro<lii(‘lioii  t«»  Klr<*troii 
Microscopy 

MV  (Kdl,  K.  liM.I.  MrC.n,,  II, II 
Book  Company,  Inc.,  1953,  4.'1  pages, 
.$9.00. 

1)K.  Hau/s  HotiK  on  elei  troll  micro- 
.scopy  is  an  excellent  addition  to  a 
rapidly  growing  library  on  the  sub¬ 
ject.  in  content  it  is  rather  con- 
yentional,  working  through  funda¬ 
mental  physical  indnciples  to  basic 
electron  optics,  electrostatic  and 
magnetic  lenses,  lens  aberrations, 
electron  microscopes,  the  comiiosi- 
tion  and  intei'pretat  ion  of  the 
image,  the  principles  and  methiuls 
of  specimen  preparations  and  con- 
cluding"  with  some  exanijiles  of  the 
application  of  the  electron  micro¬ 
scope  in  research.  lloweycr,  it 
ditfers  consiilerably  from  many  of 
its  jiredeccssors  in  that  it  rai'dy 
leads  the  reader  astray.  It  is  re¬ 
freshing  to  find  a  book  in  which 
senseless  ritual  is  recognized  for 
what  it  is,  particularly  with  regard 
to  the  manipulation  of  the  instru¬ 
ment  and  the  preparation  of  speci¬ 
mens.  It  is  just  the  well  balanced 
and  very  u.seful  practicjil  exposition 
^  that  one  would  expect  of  a  worker 
who  has  been  an  acknowledg-ed 
!  leader  in  his  field  for  many  years. 
Certainly  few  electron  microsco- 
pists  in  this  country  or  el.sewhere 
are  qualified  to  ignore  this  book. 

The  above  praise  does  not  mean 
that  the  book  is  entirely  without 
faults.  In  contrast  to  the  lucid  and 
logical  exposition  of  the  principles 
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ULTRA- HIGH  PRECISION  POLYSTYRENE 
CAPACITORS 


8  or  10  MFD  3"x2  V8"x4i/8' 


1  MFD  2"xr'x2' 


SMALLEST 

CASES 


CLOSEST 

TOLERANCES 


The  Following  Specifications  Apply  to  All  Copocitonces 
.05  to  10  MFD,  including  Special  Values 

Voltage  Available -100  to  400  VOC.  Oielettiic  Absorb  .OIS'^.,.  Dissipation 

Insulation  Rttistanca-IO*  MEG./- 
MFD.  C.nI.rf 


Temp.  Co«lf.-100  P.P.M.  Per  ®C 
{-20®  to  140°  f) 


Hermetically  Sealed 
Insulated  with  Teflon 


Standard  Toleronct  1%.  Avoiloble  .5%,  .2S%,  .1%  on  I  MFD  to  10  MFD 


^  ^  BRACKETS  ATTACHED  TO  FIT  YOUR 

2  MFO  3"x1  V«"x3"  APPLICATIONS 

SOUTHERN  ELECTRONICS  COMPANY 


239  W.  Orong*  Grove  Ave. 


Burbank,  Calif. 


RESINATED  PRDDUCT,,  , 

I'cTtonnancv  rial. a  -c'Diiipilcti  frnm  labnralriry 
ft'HlH,  actual  field  o|HTalions  and  rcporl.s  I'rtmi  nianut'art nn-rs  prtivc  the  rititstandini; 
ri|M-ratinK  «-harnclcri.slics  nf  Ko.sinite.  In  vnliiinc  rcsi.sl ivily  .  .  .  low  tnoi.Hlurc  ab.siirpt inn 
.  .  .  cxce-IIcnl  Ibcrmal  pri>|H.Tlic8  .  .  .  Inw  pnwer  laclnr  .  .  .  anil  resistance  t«  vrrllagc 
brcakriowii  .  .  .  Rcsinite  c>ut|H!rl'orm.s  nil  olbi‘r  resinated  products. 

Kosinilc  ('nil  l'’iirnis  an-  available  with  inside  or  ont.sidc  thrcarls— slotted,  punched 

-  - - or  enibos.sed.  .S|H‘cial  lbrrH*-rr>w  Ibreailed  dr>sign  |)er- 

RtSINIIt8104  mils  axial  pressure  in  cxt'icss  of  g.'i  lbs.  Torc4ue  con- 

very  high  dielmstric  properties  under  ex-  ''■"•‘“hi*'  to  I  or  1  nu  b  o/,. 

Iienie  humidity.  Wtite  today  lot  full  details  and  ttihnicol  infoimation 

very  propeities— com-  BH  ®  9  I  ,  I  fl  fl 

pletely  immune  to  electrolytic  cottosion.  BH  I  I  III  I  ■  k  I  B  B 


RFSINITE  104 

lor  stapling,  severe  forming  and  labiicat' 
ing 


203S(  West  Chartatlen  SirMi,  Chicago  47,  lllinalt 
79  Chopal  St.,  Hartford,  Conn. 
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Send  for  BookieH 
l-S  29 — portable  model 
H-29 — heavy  duty  model 


NEW  HERMES,  Inc.  13-19  University  Place,  N.Y.  3 

CANADA:  359  St.  James  St.,  Montreal 


THIS  rSLLOW  IS  TRAINED  IN  YOl'R  BISINESS.  Hi* 
iDtiD  duly  to  iravel  ihe  rouniry  —  and  world 
—  penelratinR  ihe  planu,  laboraloriet  and  mtn- 
•grmrnt  rounrila  .  .  .  reporting  bark  to  you 
every  aigniiirant  innovation  in  technology,  aell- 
ing  larlici,  management  atrategy.  He  (onrtions 
ae  yonr  all-aeeing,  all-hearing,  all-reporting 
buaineaa  communicationa  ayatem. 


TfiejUcK 


COMPRESSION  SPRING  DRAW  PULL  CATCHES 

. WITH  SPRINGS  CONCEALED 

1  SIGNAL  cones  NO.  SC-B-I33M 


70-Poond  Tension  at  Va**  Deflectiofi, 
the  evtablivhed  uppheutton  dimension. 
Withstands  600- Pound  Pull  Test 


THE  MAN  WE  MEAN  IS  A  COMPOSITE  of  the  edi¬ 
torial  ataff  of  this  magazine.  For,  obviouily,  no 
one  individual  eonld  ever  arromplith  aueh  ■ 
▼aat  bnaineaa  newa  job.  It'a  the  reaull  of  many 
ajoalified  men  of  diveraihed  and  apecialized 
talenla. 


Nielsen  Catches  Carey  Certilkotion 
of  Compliance". 


SIZE  2*4'LONti  X  I'k'sVIDE 
Get  oor  Folders  on  Standard  Catches  and  Dn 

NIELSEN  HARDWARE  CORP. 

AFFILIATED  WITH  NIELSEN  TOOL  (V  DIE  CO. 

FOR  OUALITV  HARDWARE  —  GOOl 


I  Bolts  ond  other  Compression  Spring  Ciitihes 
770  Wethersfield  Ave.,  HARTFORD  14,  CONN 


AND.  there’s  another  SIDE  TO  THIS  “COMPOSITE 
MAN,”  another  romplete  news  service  which 
eomplementa  the  editorial  aerlinn  of  ibia  maga¬ 
zine  —  the  advertising  pagea.  It'a  been  aaid  that 
in  a  buaineaa  pobliration  the  editorial  pages 
tell  “how  they  do  it”  —  “they”  iieing  all  the 
indualry'a  front  line  of  innovators  and  improv¬ 
ers— and  the  advertiaing  pagea  tell  “with  what.” 
Each  iaaue  unfolds  an  indnatrial  eapoailion  be¬ 
fore  yuu  —  giving  a  ready  panorama  of  up-to- 
date  tools,  materials,  equipmeul. 
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NEW  BOOKS 


NUW“"T7pr' 

GERMANIUM  DIODES 


of  electron  microscopy,  the  first  | 
chapter  on  elementary  physics  is  ! 
\ery  fuzzy  and  <iuite  often  wronjr.  | 
It  is  regrettable  that  the  author  did 
not  have  this  part  checked  by  one 
of  the  several  masters  of  elemen¬ 
tary  exposition  of  the  (juantum 
theory.  j 

This  reviewer  is  in  complete  ' 
agreement  with  the  author’s  de-  ' 
cision  to  give  only  a  few  examples 
of  the  application  of  the  electron 
microscope.  However,  he  does  feel 
that  choosing  a  more  reiiresentative  ‘ 
set  of  examples,  particularly  in  the  ' 
field  of  biology,  would  have  im¬ 
proved  the  book  and  aroused  the  in¬ 
terest  of  a  much  broader  group  of 
readers.  For  instance,  examples 
from  the  fields  of  bacteriology,  from 
the  study  of  animal  viruses  and 
from  the  study  of  fine  scale  anatomy 
<(>idd  hav(‘  replaced  the  last  three 
examples,  which,  while  excellent  in 
themselves,  are  really  only  slightly 
dilTcrent  aspects  of  the  same  prob¬ 
lem  and  do  not  illustrate  any  par- 
ticidarly  difl’erent  uses  of  the  elec¬ 
tron  microscope'. 

All  of  the  electron  micrographs 
presented  in  the  bonk  are  techni- 
|Cally  (!xcellent.  The  (piality  of  the 
■half-tone  reproductions  is  sali.sfac- 
tory  but  .somewhat  variable  and 
I  c(*rtainly  not 


AVAILABLE  WITH  OR  WITHOUT  LEADS 


AND  SUP  RING  ASSEMBUES 


I  UHF  TV  MIXERS 

(  ierin.i in II in  l.ow  .Noise  T\  pcs. 
Less  than  10  db  noise  li"urc  in 
newest  codes.  .Vvailable:  cijinv.;- 
Icnts  to  1.N72,  l.\,S2,  IMIO, 
LMIJ,  INI  I  t  and  IM  17. 

I  GENERAL  PURPOSE  DIODES 

Hermetically  scaled.  No  fragile 
glass.  .Moisture-proof  silica-filled 
phenolic  cases.  .Available;  l.N.M, 
1N:MA,  1N3H,  INJHA,  lN;J!t, 
IN.'il,  1N52, 1N51. 1N.51A.  IN.'i.'i, 
1N5.^A,  INST),  IN.GtiA,  IN.'iS, 
IN.'iSA,  INTiO,  1N()3,  ING 1,  INOy, 
IN70,  LN75,  1N81. 
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in  some 

other  publications. 

These  defects  detract  very  little 
from  the  value  of  the  book  as  a 
manual  on  electron  micro.scopy.  Tt 
is  the  opinion  of  the  reviewer  that 
Dr.  Hall  has  made  a  major  contri¬ 
bution  to  the  cause  of  the  intelligent 
use  of  electron  micro.scopy  and  that 
the  book  should  be  heartily  recom¬ 
mended  to  all  who  have  a  serious 
interest  in  the  subject. — .T.ames 
,  ITii.MFR,  Falls  Clnirch.  Va. 


. . .  Um  SILVf «  GRAPH  ALLOT  foe  oppli- 
coMont  roquiring  low  oloctricol  noiio,-  low 
and  conttonf  contact  drop;  high  cwrront 
I  doncity  and  minimom  woar. 

I  EXTiNSimV  USED  IN: 

\  SItSYNS  •  GUN  riRI  CONTROLS 
;  ROTATING  THERMOCOUPLE  and 
STRAIN  GAGE  CIRCUITS 
,  ROTATING  JOINtS  •  UTNAMOTORS 

Wido  rongo  of  grodo*  ovoiloblo  for 
I  Btondord  and  tpociol  appKcotion*. 


I  HIGH  FORWARD 
CURRENT  TYPES 

Up  to  200  Ilia,  it  1  V.  f)nl)  1  .G 
volt  drop  mux.  at  1  iiia.  forward 


MICROTEMP  UNITS 


ror  high  reverse  resistance  at 
elevated  temperatures. 

For  data  sheets  and  complete 
information  on  C'.LKVTTF.  tliodcs, 
transistors  and  transistor  lest  sets, 
write  Dept.  K12. 


OIL-PRIE  MH-lubricot- 
ing  BtahingB,  Boaring*, 
HNon  Bing*,  Sool  Bin^ 
Thrust  ond  Friction 
Woihir*,  fiHup  Vono*. 


Book  111(1  of  KIrcl rovir  Vnlrr  Srrios 
Puhlitihcd  hit  PhiHfis  TirhnirnI 
Library  (i;>.'>2».  IHntribiitiil  in  VSA 
by  L'hrricr  I'rrsK.  Inc.,  4S2  Lovett 
Bird.,  Iloic^fon  ti,  Tc.ivix.  .|87  pages. 


Yenkcn,  N*w  York 
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|>r<  TIL  11  •  A.  I  •  •'  i  >'  I  n  I  It  »»  l»  «  I  ,  I  .Sit  . 

Fhk  rhilijis  (  ompanv  is  to  be  com- 

I,.  T  1  iU  1  -*1  SNim  .SD I  SKIN  SIHtHS.  BOSIIIS  I'l  M  LSSM'III  SHIS 

jilimented  on  the  thoroughness  with 

zA  which  it  supplied  detailed  and  read-  clevite  cohpohation 
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able  information  on  its  electron 
tubes  and  their  application. 

In  this  volume,  Philips  has  as¬ 
sembled  in  convenient  form  a  great 
deal  of  information  on  thirty-si.\ 
types  of  receiving  tubes  introduced 
ip  the  period  from  1945  to  1950. 
Each  type  is  pictured  and  dis¬ 
cussed.  and  considerable  technical 
data  and  many  characteristic 
curves  are  given. 

In  addition  to  the  data  on  the  in¬ 
dividual  tube  types,  the  book  in¬ 
cludes  circuit  information  for  the 
construction  of  seventeen  radio  re¬ 
ceivers  using  the  various  types. 
Each  receiver  is  treated  at  length, 
and  a  description  of  the  function¬ 
ing  of  the  various  stages,  lists  of 
component  parts,  tabulated  values 
of  mea.sured  voltages  and  currents, 
and  performance  curves  on  the 
completed  sets  are  given. 

The  tyi»es  covered  in  this  book 
are  jirincipally  tubes  of  the  Rim- 
lock  series,  which  are  button-stem 
glass  tubes  about  the  same  size  as 
the  American  nine-pin  noval  minia¬ 
ture  I  22  mm  in  diameter  ' ,  but  hav¬ 
ing  a  metal  rim  cemented  on  the 
stem  end  that  locks  into  the  .socket. 
Several  seven-pin  miniature  and 
noval  types  ar«‘  also  included.  The 
types  shown  do  not  have  exact 
-American  counterparts,  but  in  gen¬ 
eral  the  characteristics  do  not  differ 
much  from  American  types.  An 
interesting  exception  is  the  EQ80 
enneode,  a  .seven-grid  noval  type 
for  use  as  a  limiter-discriminator 
for  high-quality  f-m  st*t  perform¬ 
ance. 

The  book  is  well  printed  and  the 
chaiacteristic  curves  are  ea.sy  to 
read.  The  technical  nomenclature 
is  Rritish  rather  than  American, 
but  should  present  no  difficidty  for 
the  experienced  engineer. — T.  .T. 
TIknky.  Tiifif  Dfpnrtmrnf.  RnrHo 
CnrjHirntion  of  Anirrirn,  IlnvriKov, 
S’pir  Jrrsev. 


for  High  Dielectric  ^ 
Strength,  specify 


•  THIN  WALL 

•  14  COLORS 

•  FREE- 

STRIPPING 

•  EXTRA 

FLEXIBILITY 

•  TOUGH  TEFLON 

INSULATION 

•  TEMPERATURE 
RATING: 

k  —90"  to 
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For  an  extra  margin  oi  dependability  at  maximum 
operating  temperatures,  speciiy  these  rugged 
Teflon  insulated  hook-up  wires.  Available  in  strand¬ 
ed  sizes  from  20  to  30  AWG  with  shields  and  teflon 
jackets  or  lacquered  braids.  Constructed  to  meet 
highest  government  and  commercial  standards, 
Tensolon  Wires  feature  the  new  Tensulated-Teflon 
covering  that  eliminates  pin  holes  and  other 
imperfections. 

ASSORTED  TENSOLON  HfGH-TEMP  WIRES 
IN  LABORATORY  AND  TEST  QUANTITIES 
An  economical  sample  kit  (or  designers,  engineers,  testing 
deportments  and  development  laboratories.  Prices  on  request. 


WRITE  FOR  CATALOG  TODAY 


iNOW  Multi-Metal  offers  you  “STOCK” 
magnetic  shields- for  ininiediute  delivery.  These  shields 
are  urrurately  fabricated  to  meet  your  highest  standards  of  rjuality  and  provide  maximum 
production  economy.  Let  us  quote  on  your  requirements. 

Multi-Metal  also  serves  your  special  needs  for  custoni-huilt  shields,  cabinets, 
chassis,  panels  and  other  sheet  metal  components,  including  large  assemblies  .  .  .  long 
or  short  runs.  Our  engineering  staff  will  help  you  solve  design  and  production  problems. 
I  or  prompt  quotations,  send  us  your  blueprints  and  specs. 


PRECICION  I 
fabrication  I 

Cabinets  •  Chassis 
Shields  •  Ponels 
Dust  Covers  • 
xvcclcets  .  Dial  Plates 


THUMBNAIL  REVIEWS 


Timing  Engineering  Ily  Myrten  G. 
.Saake,  Ribble  Engineering  Co.,  74-80 
.Montgomery  St.,  .lersey  City  2,  N.  J., 
243  pages,  lfl.'i3,  $5.00.  Very  largely 
a  description  of  svnehronous-motor- 
driven  timers  of  all  kinds  with  circuits, 
descriptions  and  illu.strations.  Virtu¬ 
ally  nothing  about  electronic  timers 
except  “they  have  been  used  for  spot 
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SILVERLYTIC  \ 
CAPACITORS 
and 


MERCURY  \  y  . 
BATTERIES  \ 


Mallory 


Ideal  for 

TRANSISTOR 

CIRCUITS 

If  you  are  designing  equipment 
around  transistor  circuits,  Mallory 
Mercury  Batteries  will  deliver  the 
constant-current,  constant- voltage 
needed  for  best  performance. 
'There  is  no  significant  deterio¬ 
ration  or  loss  of  energy  even  after 
long  i)eriod8  of  storage. 

Mallory  Silverlytic  Capacitors  are 
also  designed  to  meet  the  special 
requirements  of  transistor  and 
other  low  voltage  circuits. 

For  complete  data,  write  to  P.  R. 
Mallory  &  Co.  Inc.,  Indianapolis 
(i,  Indiana.  — A 


welder  controls  .  .  .  photographic  tim- 
ing,  mechanical  stop  alarm  .  .  .  Traffic 
signals.”  Useful  for  the  control 
engineer.  > 

Be  Your  Own  Television  Kepairman. 
By  William  Prior,  Jr.  Greenberg,  201 
East  57  St.,  New  York  22,  N.  Y., 
1953,  $1.00.  Pages  unnumbered.  Tells 
how  to  detect  and  fix  the  two  major 
causes  of  TV  troubles — bad  tubes  and 
antenna  ailn  ..nts.  Eight  pages  of 
text,  two  of  typical  patterns  and  many 
pages  of  tube-layout  diagrams  of  typi¬ 
cal  TV  receivers. 

Opportunities  in  Electrical  Engineer¬ 
ing.  By  S.  Paul  Shackelton.  Voca¬ 
tional  Guidance  Manuals,  Inc., 45  West 
45  St.,  New  York  36,  N.  Y.,  128  pages, 
19.53,  $1.00.  Fair  and  useful  summary, 
dealing  not  only  with  the  opportuni¬ 
ties  but  with  the  requirements  and  re¬ 
sponsibilities.  Recommended  reading 
for  any  young  man  contemplating  a 
career  in  electronics  or  other  phase 
I  of  electrical  engineering. 

i  Dielectric  t'onstant  and  Dissipation 
j  Factor,  Glasses,  1 — 300  kc.  By  G.  F. 

I  Stockdale,  University  of  Illinoi.s,  Ur- 
I  bana,  27  nages,  1953,  3()(‘.  Study  of 
I  glasses  of  various  soda-potassia-silica 
;  content. 

i 

I  Linear  Scale  Nnn-logarifhmic  Slide 
:  Rules.  By  Morris  L.  Groder.  G  &  G 
I  Gorp.,  2003  East  12  St.,  Brooklyn  29, 
N,  Y.,  64  pages,  1952,  $2.98.  Interest-  ■ 
ing  and  instructive  book  on  how  to 
construct  and  use  linear-scale  rules 
for  all  conventional  manipulations 
;  ordinarily  carried  out  on  log  rules. 
For  all  engineers. 

Handbook  of  Noise  Measurement.  By 
A.P.G.  Peterson  and  Leo  L.  Bcranek.  ! 
General  Radio  Co.,  Cambridge  39, 
Mass.,  102  pages  plus  catalog  and 
tables,  1953,  $1.00.  A  manual  on 
measuring  industrial  noise  based  on 
the  GR  sound-measuring  system  but 
having  much  material  of  broad  inter¬ 
est  on  the  subject.  Chapters  on  appli- 
i  cations  for  the  system,  methods  of 
i  measurement,  mechanism  of  hearing, 
i  noise  source  characteristics  and  noise 
j  control,  etc. 
i 

Wheeler  Monographs  Vol.  1.  By 
Harold  Wheeler  and  Associates. 
Wheeler  Laboratories,  Great  Neck, 
N.  Y.,  19.53,  $5.00.  .4  large  and  basic 
book  containing  eleven  monographs 
on  various  subjects  such  as  transmis¬ 
sion  line  theory  and  use,  slide  rule 
operation  for  radio  problems,  pow¬ 
dered  iron  at  radio  frequencies,  super- 
regenerative  receivers,  efficiency  of 
linear  networks  and  frequency  chang¬ 
ers,  etc.  Rather  mathematical,  but 
highly  practical. 

Tube  Picture  Book.  Commercial  Engi¬ 
neering.  RCA  Tube  Department,  Har¬ 
rison,  N.  J.,  16  pages,  $0.25.  For 
I  schools,  an  educational  booklet  of 
photos,  cutaway  drawings  and  ex- 
plode<l  views  showing  structural  de¬ 
tails  of  triodes,  thyratrons,  camera 
tubes,  etc. 

Selenium  Rectifier  Replacement  Guide. 
Sarkes  Tarzian,  Inc.,  Bloomington, 
Ind.,  12  pages,  1953,  $0.25.  Rectifiers 
for  radios  and  TV  sets  by  manufac¬ 
turer  and  model.  P'or  servicemen. 
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You’ll  la*  well  repaid  by  getting  . 
the  facts  on  a  sfan  ial  group  of  • 
Pure  Ferric  Oxides.  deveiop«*d  | 
by  Williams  csjK'cially  for  usi*  I 
in  the  manufacture  »)f  ferrit*‘s.  . 

Williams  Ferric  Oxidtjs  analyze  i 
better  than  99' FejO).  'They 
contain  a  minimum  of  impuri-  I 
ties.  They  are  available  in  a  | 
broad  range  of  partii  le  sizes  and  • 
shaptw.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  tliat’s  "ju-st  | 
right”  for  your  re(|uirement.s.  I 
The  projKT  application  of  Ferric  , 
Oxides  to  the  manufacture  of  ' 
Ferrites  is  our  specialty.  | 

Tell  as  your  reejuirements  ...  I 
we’ll  gladly  .send  sample.s  for  | 
test.  Chanct‘s  are  go«Kt  that  our  , 
Ferric  Oxide  "Know  How”  can  ' 
save  you  considerable  time  and  | 
money.  Addre.ss  Dept.  2.5.  f'.  K.  t 
Williams  &  Co.,  P^aston,  Pa. 
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Ring  Heaters 


Th*  (ams  dondard  conmtruction  a> 
Vulcan  eartiidq*  and  itrip  huatart. 
Coil  i*  of  hiqhotf  qrado  raiistanco 
wiro  and  ii  aupportod  in  and  in- 
■ulatod  from  aheath  by  roiractorioi  of 
proTon  quality. 

OEatily  inatallad  by 
clampinq  aqainat 
tho  turfaco  of  hot 
platos,  pota,  do- 
froatora,  yulcanii- 


•ra,  moulda.  dioa, 
wator  hoatora,  otc. 

Ruat  •roaiatfnq 
ahoatb  for  tompora- 
turoa  to  7S0°  F. 

Stainloaa  atool 
ahoatb  for  tompora- 
tuioa  to  1200*  F. 

6  ifondard  liita.  Spaciol  lixes  ovoilabla. 


BOESCH- 

JWINDING  MACHINES 


Model  SM-A  designed  es> 
pecially  for  winding  of  .xub- 
miniature  sized  coils.  Finished 
windings  up  to  1"  O.D.  to  as 
small  as  1  16"  nominal  hole 
size.  Wire  range  it  34  through 
#44  AWG.  Speed  variable. 

'Available  fo  licantaas  of  tho 


Designers  and  Builders  of  coil 
machinery  and  equipment.  Writ 


WORLD’S  MOST  VERSATILE 


WINDING  MACHINES 


BOESCH-' 

MANUFACTURING  CO.,  INC. 
DANBURY,  CONN. 


Measurements  ^ 
Cerporotion 

^  MODEL  59 

MEGACYCLE 

METER 


only 

grid-dip 

motor  mm  >' 

coveriap  tho 

Me. 

400  Me. 

FREQUENCY  CALIBRATION:  ±3% 

For  determining  the  resonant 
frequency  of  tuned  circuits,  an* 
tennas,  transmission  lines,  by* 
pass  condensers,  chokes,  etc. 
For  measuring  inductance  and 
capacitance.  .May  also  be  used 
as  an  auxiliary  signal  genera* 
tor;  for  signal  tracing  and  many 
other  applications. 

Cemploto  data  on  requatt. 


CROSSBAR 

►  For  details  of 
this  truly 
superior  switch, 
write 


For  broadcast  studio  muster  control  and  monitor  switching  of 
audio  and  video  circuits  .  .  .  intercoms  .  .  .  telegraph 
.  .  .  computers  .  .  .  many  other  applications. 

Extreme  flexibility.  Fast  and  quiet  switching 
with  low  crosstalk  level  Any  group  of  setups 
may  be  held  intoct  while  setting  up  others. 

Provision  for  spot  or  remote  control. 

Model  10X10 

Conn«cti  ony  of  ten  cip> 
cuitft  in  horizonlol  piano 
to  ony  of  ten  verficot. 


JAMES  CUNNINGHAM,  SON  &  CO.,  Inc.  dept  e  i2  Rochester  b,  new  york 


It's  "TREATMENT " 

that  makes  DANO  |  DaNO-,  baiter,  of  vacuum 

n  f  ^  *1  I  'ftipr^Snating  tanks  and  heat 

your  Best  Bet  for  Coils  I  controlled  ovens  for  curing 

vamisH  impregnations  is  al¬ 
ways  at  your  service.  Yes,  Dano  coils  and  Dano  customers  are  always 
treated  in  the  manner  that  makes  your  production  pay  dividends. 

•  Form  Wound  sampler  or  specifications  with  ciuantity  Tequiremenls 

A  our  recommendations.  No  obligation! 

•  Ac^otrBobbin  *  .  Also,  Tronsforrr.ers  Mode  To  Order 


•  Form  Wound 

•  Paper  Section 

•  Acetote  Bobbin 

•  Molded  Gsils 

•  Bakelite  Bobbin 

•  Cotton  Inter¬ 
weave  .. 

•  Coils  for  High 
Temperature 
Application 


THE  DAHO  ELECTRIC  CO.  [ 

MAIN  ST.,  WINSTED,  CONN. 
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For  LoW‘Cost  Serr icing 

of  Mobile  Radio  Systems  Anunmus  i 

Dkak  Sirs:  I 

I  WAS  particularly  inlriKucd  by  ^ 
John  U.  Kraus’  review  of  the  H. 
J.<jttruj)  Kniulsen  book,  "Antenna 
Systems  With  Complete  Or  Partial  i 
Rotational  Symmetry”  (Oct.  105:5,  | 
])  j.},}  I  ; — and  alas,  not  leadinir  l)an-  | 
ish,  nor  posses.sed  of  Kraus’s 
authority  on  antenna  matters,  my 
imiuisitiveness  shall  not  increase 
further,  even  helical-wise. 

However,  it  does  brinjr  to  mind  a 
rather  spectacular  experiment  j 
which  1  encountered  in  Europe  dur- 
inir  the  war.  While  chief  engineer 
of  Radio  Lnxembourj'  (117  kw  on 
kc),  for  the  Owi-PWl)/- 
SHAEE  Kroup,  1  found  that  the 
normal  antenna  system  of  this 
lonn-wave  station  had  been  niodi- 
lieil  in  tin  attempt  to  provide  a  n)ta- 
tional  directional  parametei-,  cover- 
in  ir  liGO  dei'rees. 

The  normal  antenna  system  em¬ 
ployed  consisted  of,  essentially,  a  j 
viM'tical  radiator,  with  a  top  hat.  j 
Three  towers  590  ft.  hiyh  sup-  I 
ported  a  spider  web  array  as  the  ' 
top  loadinp,  and  the  vertical  ele¬ 
ments  consisted  of  three  down  ' 
leads,  snittibly  coupled  to  an  open-  ! 
wire  transmission  line.  .Adjacent 
to  this,  two  auxiliary  towers,  also 
of  590-ft.  height  and  similarl.v 
guyed,  supiiorted  ;m  array  of  | 
diiioles  (whose  nature  defied  my  I 
then-current  knowledge  of  anten¬ 
nas'),  fed  by  an  erpially-complex 
system  of  down-leads.  The  whole 
was  fed  from  the  noimal~by 
switchable  open-wire  transmission 
line  and  an  elaborate  phasing  net¬ 
work  of  truly  gigantic  proportions 
f considering  the  power  and  fre¬ 
quency),  located  in  the  attic  of  the 
Radio  Luxembourg  transmitter 
building. 

Inurument,  Div..  Bradenton,  Flondo  Scholtes,  then  the  Lux¬ 

embourg  chief  for  the  station,  told 
me  that  neither  the  designer,  nor 
the  German  group  who  operated  the 
station  while  it  was  in  their  hands, 
could  make  the  thing  perform  as 
its  theoretical  restrictions  indi¬ 
cated. 

However,  it  was  a  nice  idea;  and 
it  would  seem  that  Prof.  Kniidsen 
might  have  been  the  one  to  make  it 


SPECIAL.  DEFLECTION 
YOKES 

Cossor  (Canada)  Llmitad,  affar  ax- 
tensive  research,  announce  they 
now  have  in  production  a  series 
of  high  quality  special  deflection 
yokes.  These  yokes  are  currently 
being  supplied  to  research  labora¬ 
tories  and  to  meet  exacting  pro¬ 
duction  specifications  throughout 
North  America. 


Lampkin  equipment  gives  you  the 
lowest  cost  per  channel,  whether 
you  supervise  a  large  multiple- 
frequency  system,  or  whether  you 
service  numerous  smaller  instal¬ 
lations!  Lampkin  equipment 
measures  center  frequency  and 
modulation  deviation,  to  FCC 
specifications! 


The  Type  205  FM  Modulation  Metei 
For  Multiple  Mobile  Frequencies. 


The  Type  20S  FM  Modulation  Meltr  mooi- 
urts  peek  trcquoiicy  swing  duo  to  voice 
modulation  of  FM  tranimitters,  os  required 
by  the  FCC.  Indicates  0-25  KC.  deviation. 
Instantly  tunable  to  ony  frequency  From 
25  MC.  to  200  MC.  Simple  to  use.  Direct 
reading  No  charts.  Price  Net  5240  00. 


Cossor  Deflection  Yokes  are  intend¬ 
ed  to  provide  deflection  in  7  axes 
at  right  angles  for  tubes  of  neck 
diameter  up  to  1  Vs"  and  deflection 
angles  up  to  67*.  By  proportioning 
of  the  windings  for  the  particular 
tube  concerned  overall  linearity  of 
1%  is  obtained  and  very  uniform 
focus  over  the  tube  face.  The  use 
of  a  nickel  iron  core  ensures  high 
deflection  sensitivity.  Accurate 
geometry  ensures  minimal  mutual 
inductance.  The  complete  assembly 
is  encapsulated  in  cold  casting  re¬ 
sin.  Coils  may  be  designed  for 
push  pull  class  A  or  ABi  driving 
or  single  ended  operation.  Proto¬ 
type  coils  can  be  produced  for  any 
writing  speeds  or  tube  type  at  short 
notice. 


For  Any  Number  of  Frequencies, 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


A  range  of  standard  coils  is  now 
available  for  immediate  delivery. 
Yokes  can  be  provided  to  meet  in¬ 
dividual  specibcations. 

Enquiries  to: 


The  Type  105-B  Micrometer  Frequency 
Meter  measures  center-frequency  devia¬ 
tion  on  any  number  of  transmitters,  from 
100  KC.  to  175  MC.;  also  precisely  tim- 
ulotes  weak  transmitter  signals,  tor  mobile 
receiver  alignment,  20  MC.  to  175  MC 
Overall  accuracy  within  0  0025%,  with 
spot  check  on  WWV.  Price  $220.00.,  net. 


COSSOR  (CANADA;  LIMITED 

HEAD  OFFICE; 

301  Wind.sor  St.  Halifa.x,  .S. 


ffetura  coupon  TODAY  tor  complete  literature. 


648A  Yonge  St 
758  Victoria  Sq 


Toionlo,  Ont. 
Montreal,  Quc. 


l•rhnt< 


Canada 
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work:  1  was  instrumental  in  re¬ 
moving  the  otTending  thing  during 
the  war,  since  it  absorbed  consider¬ 
able  power  and  restricted  our  radia- 
ti<in  toward  Northern  Germany. 

Don  V.  K.  Dkknnkfj, 

En gin  per,  KOOF 
CofJeyvilXr,  Ktiimax 


SAKAH  Lost  Weight 

Ueak  Sirs; 

\Vk  wkrk  most  interested  to  read 
your  story  on  SARAH  in  the 
Imlnuhy  Report  section  of  your 
August  issue.  We  appreciate  your 
interest  in  this  project. 

However,  our  engineering  staff  ' 
has  had  hot  and  cold  Ha.shes  ever  1 
since  they  read  the  equipment  ' 
weighs  “31  pounds”.  The  downed  I 
fliers  would  indeed  be  in  a  sad  situ-  ' 
at  ion  if  they  were  carrying  any¬ 
thing  of  that  weight.  Obviously, 
it  ajjpears  that  what  you  intended  | 
as  31  pounds  was  translated  by  the  ! 
gn'mlins  on  the  linotype  as  31 
jKumds.  ■ 


r  would  api)reciate  it  very  much 
if  you  could  arrange  to  pi  int  a  ;  . 
clarification  of  this  fact,  since  of  ' 
course,  as  you  can  see,  weight  is  a 
vital  factor  in  this  project. 

Russell  Newcomb 

Siitimonds  Aerncpusurirfi  Inc. 

Titm/tonn,  \rw  York  i 

r.ilizoiilihip 

Dear  Sir.s:  I 

In  the  course  of  studying  and  en-  I 
joying  your  wonderful  journal 
(July  19.'>3)  I  have  once  more  come 
across  the  remarkable  statistics 
concerning  supply  and  demand  of 
electronics  engineers  in  the  United 
States. 

For  an  engineer  who  watches  the 
amazing  scene  of  technical  progress  ‘ 
and  initiative  in  the  States,  it  is  in¬ 
deed  tantiilizing  to  .see  so  many  • 
fascinating  jobs  going  begging  for 
want  of  occupants. 

Naively  I  have  written  to  a 
couple  of  firms  advertising  for 
engineers — only  to  obtain  replies 
that  they  are  very  plea.sed  to  hear 
from  me,  but  that  unfortunately 
they  work  on  Service  contracts  and 


★  Transformers 

★  Saturable 
Reactors 

★  Electronic 
Devices 


bependable 

Components 


IX'signers  and  (’ustom  Huilders 


and  medium  quantities  —  from  milii 


watts  to  50  KVA,  singk;  or  jKjly phase. 


Dependable 


very 


bed 


We 


CO 
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IF  irs  NIW  ...  IF  irs  NEWS 


.  .  irs  FROM 


.IK  .i\ .iil.ilili'  ill  siiiiilc-ticr  units 


\’.iri(oiis  willi  (oM-rs  ure  llic  newest 
Kleo  (.orpoT.ilion  <iii.ilil\ -prniliats!  'I  lic 
addition  ol  tliese  coseis  now  j^k  ally 
inile.lses  the  .illliOst  lllMltless  ,l|)|)il(  .itloil 
ol  tluse  sels.ltlle  1 1 II  nl.lt  I  ire  loniieitors. 
I'inislied  in  I'.lios  .it t  r.iet  i \ c  liliie- 
wriiikle,  till  (o\<is  .lie  desijiiied  so  tli.it 
tlie  two  end  pl.iti  s  iiiteiloek  with  tlio 
•  enter  .seitioii.  iii.ikin;'  asseniiily  ex¬ 
tremely  e.is\  ,  .Iiiil  slinpllK  the  soldeiiii^ 
ol  le.ids  to  •ont.ots,  WiiKons  with 
ol  1  to  IS  loiit.iits,  .Old  in  donhie  tier 
i^ood  I  ont.n  t  letiiition,  low  <oiit.iit 
.Old  low  I  .ip.n  it.iiii  e,  (  .'oiit.li  ts  .tie 
I  Ol  meistiessed  \'. nil  on's  '‘KeNino 
(  omiiosed  ol  oiilv  lour 
.in\  \  .11 1<  on  iroiii  stork 
I  III!  ti  i  linn  .il  d.it.i  is 
iiniii.i- 


nnits  111  2(1  to  I  I  rout  n  t s.  \  .11 II  oiis  I lossr ss 
resist. line  liiyli  i  iiiirnt  .ind  \o|t.e.;r  i.itinus, 
alw.ixs  under  pirssnie,  c.iliiiot  hr  inristi.iini  I 
(  oiitrol  iii.ikrs  It  iinpossihlr  to  (oniiri  t  niiin.iti  hi  d  \),iits 
h.isii  p.iits.  It  IS  possihlr  loi  son  oi  loi  ns  to  .issenilili 
|>.irts.  \  ,1111  oils  .111  .ilsii  .i\  .iil.ihlr  w  itli  111 .11  ki  ts  .mil  h.iinllrs 
>  ours  upon  ii  i|nesl ,  .is  is  iiiioi  ni.il  ion  .iliont  Isli  o  s  i  oiiipli  tr  i|ii.iht  \  line  ol 
tnre  .ind  siihniiri.itnie  tnhe-soiki  ts  .mil  shn  Ids. 


For  Catalog  Sheets,  Call  GArfield  6  6620  or  Write  CLCO  Corp.,  190  W.  Glenwood,  Phila.  40,  Pa. 


are  therefore  not  in  a  position  to 
employ  noncitizens. 

1  am  a  Bachelor  of  Electrical 
Engineering — a  four-year  course 
at  the  University  of  Melbourne, 
which  I  understand  is  higher  than 
a  first  degree  from  U.  S.  universi¬ 
ties.  I  also  have  an  Arts  degree, 
mostly  in  mathematics.  I  have  five 
years  experience  in  research  and 
development  work  in  telecommuni¬ 
cations  and  a  year  of  administra¬ 
tive  experience.  I  am  not  a  bril¬ 
liant  engineer — but  I  have  a  good 
deal  of  common  sense. 

I  want  nothing  more  at  the 
moment  than  to  see  and  work  in  the 
American  electronics  industry.  Do 
you  think  there  are  any  companies 
that  do  not  work  on  classified  work? 

II.  Barber, 

Department  of  Defence  Produotton 
Uelbourne,  Australia. 

(Editor’s  Note;  Many  letters  similar 
to  the  one  printed  above  arc  received 
at  this  office.  We  would  bo  interested 
in  hearing  from  employers  who  have 
lieen  successful  in  importing  foreign 
cngincer.s  to  help  meet  current  needs.) 


'I'crli  Writer’s  Lament 

Pkrhaps  you  can  use  the  enclosed 
outpouring  of  self  pity.  Actually 
it’s  not  a  bad  business. 

DkaiH  Sirs: 

Tech  Writers  are  a  sorry  breed 
They  worketh  in  a  morass  twixt  the 
.Arts  and  Sciences  and  brother  to 
neither 

They  striveth  mightily  to  reveal  the 
workings  of  engineering  magic  to 
the  multitudes 

They  are  scoffed  at  by  Engineering, 
deplored  by  Management  and  a 
thorn  in  the  side  of  Sales 
They  labor  long  to  pen  a  logical  dis¬ 
course  from  a  mass  of  hazy  data, 
preliminary  drawings  and  develop¬ 
ment  models  never  quite  complete 
They  weave  from  such  nebulous  facts 
a  script  that  an  Engineer  gleefully 
tears  to  shred  with  the  barbs  of 
second  guesses 

They  must  rewrite  and  revise  and  cor¬ 
rect  until  there  cometh  the  glorious 
day  of  final  approval 
They  spendeth  more  endless  hours  of 
marking  photos,  checking  drawing, 
correcting  proofs  and  planning  lay¬ 
out 

They  struggle  on  until  out  of  all  this 
travail  a  book  is  brought  forth 
They  enjoyeth  not  the  fruit  of  their 
labor  for  the  good  is  forgotten  and 
the  bad  lingers  on  to  taunt  them 
They  are,  verily,  a  sorry  lot,  unloved, 
unhonored  anil  unsung. 


M.  R.  McCabe 

Philadalphia,  Penna. 
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Professional  Services 

Consulting — Patents — Design — Development — Measurement 

in 

Radio,  Audio,  Industrial  Electronic  Appliances 


ANNIS  ELECTRIC  RESEARCH 
LABORATORY,  INC 

rriNHlXTING  —  RE^BAKrU  —  Dm’BLOPMKNT 
AND  DlCdlON  OF  RADIO  AND  ELBCTBONJC 
BOnPMBNT 

Anteanu.  Were  Pfnpttetion,  Infornietlaa  Rtorege. 
('u.'iiputert,  ImpeiUnce  Metchuig.  end  VerUble 
sp^ed  A-C  Muton 

1*  0.  Koi  9M1  UOIH  8.  NeU  St 

numpelffn.  III.  Tel.  I  ITRO 

HOGAN  LABORATORIES,  INC. 

Jobn  T.  L.  Hofin,  Prn. 

AppHta  RtAMftk,  Dmlopmtnt,  Bnetmtrimt 

R«l.  lilt.  Elactranici  Optin.  UarhtDUni.  ric- 
<liaU«  Comniuolmton.  Dlfltal  Coaputan  IClrela). 
Klactra-aaiultlia  raeurdliif  madia.  InttrumantMUm. 

Ill  Parry  Straat.  Nrw  York  M.  CHoIim  i  Till 

PICKARD  AND  BURNS,  INC. 

Consult  rig  Electronics  Engineer 

Analysis  and  EvaluatloD 

Ilf  Radio  Systems 

Reertrrh  Develoi*ment  and  Productloh 
of  Special  Electruide  Equlpmeol 

219  Highland  Ave  Needham  94.  Masa. 

CROSBY  LABORATORIES,  INC 

C7.  Croshy  6  Staff 

he  liO  •  fUertronIr 

K«>e>  errh  Development  &  Men'ifartiirlng 
(  ommunlretUjni.  PM  A  TV 

B4>ht)ln»  Lene.  Hickivltlo,  N.  T. 

Hlcksvtlle  3-3191 

INTERFERENCE  MEASUREMENT 
LABORATORY 

Interference  Study  per  Ooeemoient  SperiflcttloDS 
Shielded  Spece  for  Intorfereru-e  Inveitlgitloo 

Field  Surveys  for  P.C.C.  rertlAeetloii  of  Inductlea 
end  Dielectric  Betting  Equipment 

749  McDonald  Avenue  Bro>klyn  18,  New  York 

Qedney  5-3  4  88 

ALBERT  PREISMAN 

Consulting  Engineer 

Televlaion.  Pulse  Terhnlquea,  Video 

AmpUners.  I*tieslng  Networks. 
loduRtrlal  Appllenoes 

Affllietcvl  with 

MANAGEMENT  TKAININQ  ASSoriATm 
3108-14tb  HI  .  N.  W  WasbloctoQ  19.  D.  C. 

Eldico  of  New  York,  Inc. 

Pioneers  of  Teleruion  Interference  FSlrntnatloo  from 
TreotmlUerf .  Induction  Hretere,  Diettiermy  end 

Dontld  J  8  Merten  A  Rtiglneering  RUff 

14  31  Dcugleslon  Fkwy  Dpugleitoo,  N.  T. 

Bejilde  9-8B86 

THE  KULJIAN  CORPORATION 

Coniultantt  •  Engineers  •  Constructors 
Electronic  Centrol 

Specialltli 

Ctllli"  •  InduBtflel  •  Chemleat 

1200  N  Rnoed  HL.  I*htla  21,  Pe 

JOSEPH  RACKER  COMPANY 

R.(Jar  Consultants  &  Editors 

Tecltritcel  Manuals 

Research  and  Develupment 

144  Nassau  Street.  New  York  38.  N  T. 

Worth  4-1463 

ELECTRONIC  RESEARCH 
ASSOCIATES,  INC. 

'TnANHiSTORIZB'  TOUR  rilODUCTI 

4  ompleie  Service  in  noneultlng.  rmeereb.  devel* 
optiiHDt.  end  production  on  Tr^elstor  elreuttr?. 
pr(Hlurte.  end  Imvirsunentetlon. 

71 S  Mem  Street  North  rtldwell.  N.  J. 

»  f'eldwell  6-6729 

MAGNETIC  INDUSTRIES,  INC. 

Development  &  Manuiacture 

Magnetic  AtnpllAert  and 

Sperial  Helays 

2640  lluldr  Houiton  6.  Texas 

ROTRON  RESEARCH  CORPORATION 

Research  and  Detclopmenl 

Fluid  Dyutrair*  ind  B«tt  Triiufar. 

Kictuil»ly  tafftronlr  ApuUcatlim 

l\»llnf  Pfohlwni.  H«t  Rirh»nf«r«.  F«n«. 

TurtitnM  and  l*uuip  lia.lgn, 

Wood.toek,  N  T  l-hoo*  *<«• 

ERCO  RADIO 
LABORATORIES,  INC. 

RaJto  i  ommunicattofjs  Equipment 

t^iglnciTlng  -  Design  -  Development  •  ProduetUn 
I*loii*N*n.  tn  Fr»*gtiency  Shift  Tr'legmph 

Oer'ien  City  •  I»ng  Islend  •  Stm  Tort 

Measurements  Corporation 

Research  Ci  Manujaituring  Engineers 

Harry  W.  Houik  Jerry  B.  Uinter 

John  Af  van  Bciren 

Speciallsti  In  the  Dealgn  and 

Development  of  Electrcndc  Teat  Initrunienta 
Boontor.  New  Jersey 

SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineer 

Sperlallalng  In  Magnetic  Materials  and 

Their  AppMcatioo 

1122  R  23rd  St.  Indianapolis  f.  Indiana 

HARRIS  GALLAY 

Consultant 

K  ectrcnle  Pridect  Development  for  IiidueUy 

Der.  Week  end  Duretloo  (»f  Project  Servlcee 

Dur  I.jir>ore(of7  Pecllltleii  ripilonel 

Plymouth  9  4237  60  Perry  Rt.,  BetlevlUe  9.  N.  i. 

NEW  ROCHELLE  TOOL  CORP. 

POR  CKRTIKICATION  OF  IM>rrTION 

AND  DIELBTTKIC  HEATING  EQI  IPMENT 

I.N  ACCORDANt'E  WITH  P.C.C  Kt'Ll.NGS 

326  Mein  St.,  New  RucheUe,  New  York 

Phone  NE  2-5555 

kfotille  Teat  L'nlt  Avetleble  Entire  U.  S. 

THE  TECHNICAL 
MATERIEL  CORPORATION 

i.s  fn  ttiUHti  Jtttnis  (  '.omultants 

SjsteinH  Englbt-eiing 
<i««orel  DfflreH  and  lAburatory 

700  Poidmore  JM  ,  .Meriiaruiiei  k.  .N.  Y 

HANSON-GORRILL-BRIAN  INC. 

ProJucts  6  Mfg.  Developmen: 

Kl^KCTRirAL  -  KUErTKONir 
IIYDR-AVUC  -  MEPHANirAL 

()»:•  <  «mtiref-Ul  Hill  Clen  Cove.  N.  T 

Glen  Tore  4  7300 

NIAGARA  ELECTRON  LABORATORIES 

CONSULTATION  -  DEaSlGN  -  4  flNSTRUCTION 
MFG.  THE  THERMOCAP  HVAJi\ 
SpeclaliflYff  In  eolutlon  of  problems  of  electronic 
end  electro  physical  Insirumentetlon  for  the  re 
x'esrefa  of  enelytlrel  laboratory.  liiduatiial  plant 
problems  alio  Invited 

Andover.  New  York  Cable  Address  NIATRO.VLAB 

WHEELER  LABORATORIES,  INC. 

Radio  arid  E)«^ronlct 

ConsuitUig  —  Heaeanb  -^Development 

R  F  Circuits—  Lines — Antennas 

Microwave  Comt-onentt--  Test  Equipment 

Harold  A  Wheeler  and  l■>)gl^.eerlr>g  Staff 

Great  Nerk,  N.  T  Great  Neck  2-7809 

HIGHLAND  ENGINEERING  CO. 

William  R.  Spittal  0  Staff 

DESIGN.  DEVEL4»PMENT  A.ND  MANEPAiTUBE 
DP  THANSPtfRMtaiS  rUOKES.  ETC. 

K<»H  THE 

ET,ErTROMr,  IVDDSTRIAJ.  A  AEEIED  FIELDS 
Mein  A  1  rben.  VVestbury.  L.  I..  N.  T. 

\\»7  2983 

MAURICE  1.  PARISIER  &  CO. 

Coniniunnationi  Expert 

Internationa]  Engineering  Coniultinf 

RADIO  BROADCASTING  A  (  OMMt  NICATlONS 
Planning  A  InstailatUin  Supervlaioo 
Commurileatlon  Equipment  for  Armed  Poreea 

1  475  Broadway  New  York  31.  N.  T  LOngacre  4-8424 
Offlrei:  PaHs-Bueooa  Aires  —  Sao  Peulo  Bombay 

YARDNEY  LABORATORIES,  INC. 

Research  •  Design  -  Dei  clopment 

Electro  Chertlral  Generators  of  Energy 

105  (Members  Street  Wor>b  2  8524.  35.  II 

New  York  7,  N  Y 
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EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  &  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  &  REPAIR  UNITS 
incandescent.  FLUORESCENT  M^U.  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Etc. 

Wi>t  Cila^ft  SLICING  &  CUTTING  MACHINES  (or  Loh  Uio 
TRANSFORMERS.  SPECIAL  A  STANDARD  TYPES 
EISLER  ENGINEERING  CO.,  INC. 

751  So.  13th  St.  Nfwaik  3.  N.  j. 


Have  you  problems  in 

Metal  to  Glass  Seals? 

NAME  IT  .  .  .  WE  LL  MAKE  IT! 
TERMINALS 
HEADERS 

END  SEALS  .  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

>07  Charlts  St.,  Providcnc*,  R.  I. 


MILITARY-SUB.CONTRACTING-COMM. 
Electronic — Mechanical  Devices 
Full  Metal,  Machine  Shop  Facililiet 
From  Raw  Metal  to  FinUned  Device 
No  Order  To  Small 
UNIVERSAL  MANUFACTURING  CO. 

196  Bowery 

Rector  2-1997  New  York  12,  N.  Y. 


lme\ 


SODERING 
BRAZING  t  WELDING 

1. 1.  tlllN  (0.  INC.  Clii<.«.  31,  III. 


6761  Bryn  Mawr  A««. 


Shorted  Turn  Indicator 

Seniillve. rugged, non-shocking 
I  jfi'.iW  Far  unmounted  coils;  $150.  f.o.b. 
M  ir  HUNTINGTON  BEACH,  CALIF. 

iCARTRON 


WAL K I E •  R Et 0 R pall  record' e r  pl  *v n ac k 


i;  iiuuuuo.  permsnmt.  IndoxMl  roeordlni.  up  to  4  hn». 
(mly  Sd  hr.  InotoDtADooua.  pertnoDent  pUvbork.  Ptcko 
»»p  ‘^mintl  up  to  60  ft.  Rocor<1«  confen*nrw».  l<Tture^.  dic¬ 
tation,  S-wftT  phono  A  Hales  talks;  while  walking,  riding 
nr  firing.  Kecordslocloaedbriefca8awltb**hlddeonilke'’l 
Writs  for  Detailed  Literature. 


MIL^  REPRODUCER  CO..  INC 

112  ••OADWAvfWnUBl  Ni  w  roe*  3  N  y 


One 

inexpensive 
modem 
device . . . 

can  frequently  help  speed  up 
operation  and  maintenance 
or  production. 

One  product  advertised  in  the 
“Contacts”  Section  may  be 
the  answer  to  your  problem 
...  a  real  money-saver. 

To  be  informed — and  re¬ 
minded — on  modern  aids  to 
economical  operation,  main¬ 
tenance  and  production, 
check  “Contacts”  advertising 
regularly  .  .  .  every  issue. 


We  SPECIALIZE  in 
TRANSMITTER  CONSTRUCTION 

We  have  3 
types  on  line: 

•  TYPE  TK.700/CW: 
700  U'alt,  (  W  only.  2, 
5-18  Mt .  '3  prplunaldr 
frcqumcips,  J.AN-lypp 
transfortnrrs.  pluf  in 
lype  punrh,  heavy-duty 
conslrut  lion.  .See  illus¬ 
tration.  $1500.-  I  on 
Genoa 

•  TYPE  TK  -  500,' 
PCW :  50  Vt  all.  ru 
Phone.  2.  5  17  Mr.  3 

prelunalile  (te<|uenries, 
JAN  ly|ie  transformers, 
plu(>-in  panels,  wilh 
Su|>er-f’ro  receiver  !■ 
roi|>orateil.  $2950.  — 
,  f  njf  Genoa 

•  TYPE  TK.1-2/PCW:  2.  5  kw  lr.,n. 
miller.  CW  fit  Phone,  2,  5-16  Mi,  3  pre- 

lunahle  frequencies,  plug-m  panels,  heavy- 
duty  canstrui  lion.  $4850.— I  Oli  Genoa 

DELIVERY  FROM  STOCKI 

*  We  Arc  Also  Interested  in  Subcontracting 

FRATELLI  KRAUS 

V.  B.  Varchi  33,  Firenze,  (Italy) 

Coble;  Krauiexp 


^ POWER , 
SUPPLIES 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — test  equipment 
tronsmitters — controls 
subassemblies 

TELETRONICS  LABORATORY,  INC. 
Westbury,  L.  I.,  N.  Y.  Westbury  7-1028 


"  LHGAI.  NOTICE 

stait:mknt  lagviKKi)  in  the  act  of  Auot 

•  24.  i:*12.  AS  AMKNDKD  UY  TIIK  ACTS  OF 

V  SlAltCII  .3.  1933.  AND  JITA  2.  I'Mti.  aille 
U  rnlif'l  siat^H  ('wle.  KwtIfin  2’n» 

1  SltOWlNO  TIIK  OVV.NKK.SHIF. 

I  .MAN  \<.K.MKNT  AND 

I  (  nirijL.ATioN 

(>f  KUt'tr  inio  ^uMl.^liPd  Monthly  et  Alben.Y,  N>w  York 
foi  D'-toUr  1. 

1.  TItf  iiaihP  arid  addrofi.'*  of  tliP  ifuItUiih^tr,  ex«c.  wUti^r. 
iu&nAtiin«{  e<litor.  and  UudRfHH  iiuukatfer  Is:  i'ahlUher  Mtv 
(iTHW-liid  IVihilstdrig  Cofi.i>ari>.  Inc.  330  Wi>4t  42n(l 
Sirtft,  New  York  N.  3  ;  Fdltor.  W.  \V  MecDongld, 
3,';0  We>i  42nd  Str«vt.  NVw  York  ,36,  N.  Y.;  Mirikk^n,; 
wlitor,  Vln  Zt-iulf,  3.30  Wfst  42inl  Street.  New  Y’ork  3b. 
S  Y  :  KtL.dnr«.H  markApi  r,  Waitgee  It.  lllood.  330  Weel 
42ntl  srri'ot.  Nt^  York  ;5b.  N  Y 

2.  Th»*  riwnor  is-  .Mtdiraw  Hill  IhiMIshlng  ('ompany, 
lri*v.  .33'f  Wt-'U  42nd  Street,  New  York  N  Y.:  Stock- 
h"!'l«*rs  tiolding  D-fl-  or  more  of  stock:  CurtiH  W.  Mitlraw 
an<i  Ihiiiald  <*  Mi-Oraw.  Trustee-t  for  Haroid  W  Mettraw. 
(  u!»ls  W.  .McDiaw  an'l  Donald  *'  MoOraw.  all  of  330 
Went  12iid  Stie*!,  Nt-M  York  36.  N  Y.  ;  Cnrfis  \V  Mc- 
O'aw  ah«l  IKirttltl  \V  MrOraw,  TrusttM-t  for  t'atlierlne  M 
K‘K-k.  330  West  42nd  Stn*et.  New  Yi^rk  36.  N.  Y.;  CurtU 
\V  Mi'Oraw,  3 '.0  Wt  -?  42nd  StP'et.  New  York  36.  N.  V.  ; 
Donald  r.  Mc<4raw.  1130  West  42nd  Street.  New  York  86. 
.N  V  :  Mlldr«l  W.  McOraw.  Madlium.  New  Jervy:  Oraro 
W  .Mt-liren.  536  Arenas  Street.  I.aJr>lla.  Catlfornla:  Tmi  h- 
atom  Jb  Company,  r'o  Tl.o  IVim.Hylvanla  (Vrnpany.  ISth 
arid  i  l.fs'jiul  Slrofts.  IMtllaih  Iphla  1.  Fa. 

3  TIo*  Known  tM>ridholder>v,  mortKagees.  and  oth^r  »e- 
cnrlM  ht.ltit th  ouning  or  holding  1  perct-nt  or  more  t»f  total 
amount  of  Ivnil-,  inortgagrs,  or  Either  se*-tirltlos  are:  None 

4  rii’agraphs  2  and  .3  Irudude.  In  (-ases  where  the 
•twklifUler  or  .st-ourltT  holdt-r  appears  uimn  the  hooks 
of  the  company  as  tru.-‘tee  «.r  In  any  other  fldtwlary  rela¬ 
tion.  the  natiie  of  the  iier'ion  or  rorporatlnn  for  whom 
mtoh  tni'teo  la  acting;  also  the  statements  ,* in  the  two 
paragripts  -how  »he  allUnt  •»  full  kriovvledge  and  iN'Ihd 
as  to  the  idriMimstanres  and  conditions  under  which  stork 
hohh  rs  ami  mn-utUv  holders  who  do  not  api)ear  ut>on  the 
Uioks  of  the  eompanv  as  tnisf»‘es,  hold  stork  and  SFVurl- 
tie.  iri  a  rap.i»  Ity  oth«r  than  that  of  a  Nina  llde  owner. 

fllf.L  Id  HIJSHINt;  (’OMI'AVY*.  IN«'. 

Uv  J  A.  (JKItVUDI.  Vice  Fres  A  Treas 

v-.\  »rn  to  and  suh-rrlhed  b**fore  me  Hits  F»h  day  of 
s.  rto-MlxT.  lO'S. 

iM  \M  KIA’A  O  MASl.IN 

»Mv  Ci.rmuDslon  expires  Mar^h  3n.  19'i4) 


424 


Want  mere  information?  Use  post  cord  on  lost  page. 


December.  1953  —  ELECTRONICS 


it 


tor  PROVEN  RESULTS  specify 


McGRAW-HILL 

^Qiling 

You  can  save  time,  avoid  needless  expense,  increase  your  results 
by  having  McGraw-Hill  Lists  do  your  mail  advertising  job! 

I'hree  quarters  of  a  century  of  practical  experience  is  made  available  ti>  you  when 
you  turn  your  direct  mail  jobs  over  to  McGraw-Hill.  And  these  seventy-five  years  of 
leadership  in  the  development  and  perfection  of  lists  assure  you  the  maximum  results 
at  the  lowest  cost  per  order  or  inquiry. 

'I'hose  who  are  acquainted  with  mailing  lists  know  that  year-alter-year  acceptance 
of  lists  does  not  come  by  chance  or  luck,  .\ccepled  lists,  like  McGraw-Hill’s,  hold 
their  places  by  merit  alone.  Nor  does  success  one  day  guarantee  suceess  the  next. 
Vigilant  eyes  must  constantly  add  new  names,  delete,  change,  check,  rccheck,  etc.  In¬ 
ferior  lists  are  dropped  as  soon  as  shortcomings  are  noticed  .  ,  .  “good  lists”  yield 
to  better  lists. 

For  seventy-five  years  expert  list  users  h.i\e  preferred  McGraw-Hill  by  long  odds. 
No  matter  how  few  names  you  use— whether  your  business  is  large  or  small — the  best  lists, 
MeCJraw-Hill  Lists,  are  the  most  economical  in  the  long  run. 

'I'he  world-wide  reputation  McGraw-Hill  has  earned  as  builders  of  the  finest  mail¬ 
ing  lists  was  born  of  constant  research  in  o'lr  office  and  in  the  field-  constantly  adding 

new  names  .  .  .  developing  new  markets, 
new  avenues  of  revenue  for  direct  mail 
list  users. 

McGraw-Hill  Mailing  Lists  are  built 
— and  constantly  maintained — to  provide, 
as  accurately  as  humanly  possible,  com¬ 
plete  rosters  of  the  industries  w’e  serve. 

Investigate  their  tremendous  possibili¬ 
ties  in  relation  to  your  own  product  or 
service.  Your  specifications  are  our  guide 
in  recommending  the  particular  McCJraw- 
Hill  lists  that  best  cover  your  market. 
W  hen  planning  yonr  Industrial  advertising 
and  sales  promotional  activities,  ask  for 
more  facts  or,  better  still,  write  today. 
.No  obligation,  of  course. 


DIRECT  MAIL  LIST  SERVICE 


IMrert  MtiH  l»Uis.|ori.  Mi  -Hill  ruhlUlilnv  <  0 

\\  i'hI  r^Mil  \ork  .'SG,  N, 

I*:  ris»»  .sot,.!  iiiH  til  lilt  lo^l,  Di.ulinif  l!«*  it>n  that 

ti.vor  !i.>  Tt.itJ  L' 


A.i.li.h-  . 


McGraw-Hill  Publishing  Co..  Inc. 

DIRECT  MAH.  DH  ISIO.X 

330  W.  42nd  Street,  New  York  36,  N.  Y. 
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ClASSIFlfcO 

EMPLOYMENT 


Searchlight  Section 


ADVERTISING 


BUSINESS 


OPPORTUNITIES  •  EQUIPMENT— USED  or  RESALE 


UNDISPLAYED  RATE 

SI. SO  0  line,  minimum  S  linti.  To  figure  od- 
ranee  poyment  count  S  orerage  wordi  oi  a  lino. 
POSITION  WANTED  &  INDIVIDUAL  SELL¬ 
ING  OPPORTUNITY  WANTED  undisployed 
advertising  rote  is  one-hotf  of  above  rate, 
payable  in  advance. 

BOX  NUMBERS  count  1  line  addilionaL 

Send  NEW  ADVERTISEMENTS  to  N  Y.  Office,  330  W.  42 
light  Section,  which  lists  the  names  of  the  manufocturers 


INFORMATION 

DISCOUNT  10%  if  full  payment  is  mode 
in  advance  for  four  consecutivo  insertions  of 
undisployed  ads  (not  including  proposals). 
EQUIPMENT  WANTED  OR  FOR  SALE  Advertiso- 
ments  acceptable  only  in  Displayed  Style. 


DISPLAYED— RATE  PER  INCH 
The  advertising  rate  is  S16.10  per  inch  for 
oil  odvertising  oppeoring  on  other  than  a  con¬ 
tract  basis.  Contract  rates  quoted  on  request 
AN  ADVERTISING  INCH  is  measured  %  inch 
vertically  on  one  column,  3  columns — 30  inches 
—to  a  page.  ELECT. 


St.,  N.  Y.  36,  for  the  January  issue  clasing  Dec  2nd.  The  publisher  cannot  occept  advertising  in  the  Scarch- 
of  resistors,  capacitors,  tehostots,  ond  potentiometers  or  other  names  designed  to  describe  such  products 


SENIOR  ENGINEER 

Graduate  engineer  to  assume  highly  responsible  position  in 
long  range  development  program.  Strong  background  in 
Fire  Control,  Automatic  Pilot  or  Guidance  System  design 
required.  Salary  is  open.  This  position  is  available  in  an 
established  medium-sized  company  located  in  Metropolitan 
Boston.  Please  submit  full  resume  of  education  and  experi¬ 
ence  in  first  reply.  All  replies  acknowledged  and  held  in 
strictest  confidence. 

Kief  troni.  h 

330  W.  42  St.,  New  Yoik  3b.  N.  Y. 


CALIFORNIA  CALLS! 

Whether  notive  Californians  or  in¬ 
terested  in  locating  here,  you  can't  go 
wrong  checking  Beckmon's  few  career 
positions  now  open.  Our  expansion  of  firm 
commercial  business  can  assure  you  of  a 
secure  future 

Beckman  is  building  on  its  financially 
stable  foundation  of  18  yeors  of  develop¬ 
ing  some  of  the  world's  finest  scientific 
instruments.  And  we're  taking  these  in¬ 
struments  out  of  the  laboratory  and  apply¬ 
ing  them  to  automatizing  industrial 
processes. 

If  the  positions  below  fit  your  interest 
and  abilities,  communicate  with  our 
Technical  Employment  Manager. 

PATENT  ASSISTANT.  B.S.,  E.E. 

E.E.,  CIRCUIT  DESIGNER 
E.E.,  TEST  ENGINEER 

BECKMAN  INSTRUMENTS,  Inc. 

1001  El  Centro,  So.  Pasadena  2,  Calif. 


A/'/./f’.V  f  flor  \o./  :  Adirentt  to  nrfire0t  pou 

\/CW  yOHh:  ,130  W,  ^end  St. 

(HlVAOn:  UfO  .V.  Mirhignn  Avt».  itti 
SAS  FRASCIfiCff:  SH  Pott  St,  fk) 


POSITIONS  WANTED 

Kl.KCTHirAK  KNrzTXKKR.  (fraduafe.  Dipl  - 
ln»c.,  13  yfars  exptTlonrfd  In  telo- 

f'finiinunfcatlon,  8«'rvo 

a  II  tt >111  at  if*  f  I  f*  -  iMt*«  haiiic.ul  control  e<iui  p- 

iiiont  In  the  Kiildfd  nnsifile  industry  and  univer¬ 
sity.  40.  Fiixpert  of  hiKh  caliber.  I.an- 

KhkIIsIi.  French.  <;erTitan,  Spanish.  Pe. 
Hire  position  in  resfar*  h.  d»*si»rn  or  development. 
I’resenlly  employed.  FW-9540.  Electronics. 

SELLING  OPPORTUNITY  WANTED 

KIrKCTHONIC  l.INKS  wanted  hy  Manufactur¬ 
ers  A|?fnt  cxpf‘ri»Micefl  with  ent?lneerlnK  on 
RffVt  and  civilian  prodin  tH  f'f»ntact1nK  manufac. 
Mirers  and  •lisrrH>'iioi s  in  Mo  ,  Kans.,  Iowa  and 
Nebr.  UA-9B36.  Electronics. 


TUTORING 

FHIVATH  TTTTOKINO:  Terhniral  iip(?rad1n(C 
ftfr  technlclaPvS.  enKtro'ennir  aH.sistarits.  junior 
and  operatliiK  eiiKlneer.i.  New  methods,  slnipll- 
fled  systems,  fast  artthrn«*tic  routines,  econom¬ 
ical  E'osl.  “Superhtr  1’r«M  edures’*  Douglas  Mat- 
;  thews.  72  Ventlola  l)rl\»*.  San  Rafael.  Calif. 


REPRESENTATION  AVAILABLE 

Sslet  engineer  Electroniee  In  Lot  Angelee  eontset- 
ing  slrplsne  industry,  network*,  government  sgpn. 
ciee  desire*  sdditiensi  electronie  er  allied  groduct* 
by  reliable  rosnufscturei *.  Will  negotiate  ftsrvire, 
licensing,  manufactm  ing  aid  agreements.  Proven 
ability.  Highest  referenres.  Available  for  interview 
in  N.V.C.  till  apprnv.  mid-Dec. 

Kh-Mionif’s 

330  W.  42  St  .  New  York  3fi.  N.  Y. 


IS  THIS  DOWN  YOUR  ALLEY  ? 

War*  you  once  a  xollege  proleisor?  Have 
you  tried  induetrial  research  and  now  lind 
that  you  would  prefer  to  be  back  on  a  col¬ 
lege  campus?  li  so,  here  is  a  suggestion; 
The  Research  Foundation  oi  Oklahoma  A. 
and  M.  College  needs  a  man  with  research 
experience  in  electronics.  The  Physics  De- 
partment  needs  some  leaching  help.  II 
you  are  interested  in  this  kind  oi  a  com¬ 
bination  deal,  write  to 

H.  E.  HARRINGTON 
RESEARCH  FOUNDATION 
OKLAHOMA  A.  AND  M.  COLLEGE 
STILLWATER,  OKLAHOMA 

describing  your  quolificoHoos  and  experience 
ond  stating  what  salary  would  interest  you. 


ELECTRONICS  ENGINEERS 

This  estoblished  electronics  monuffcturer  lo¬ 
cated  in  the  heart  of  western  New  York  re¬ 
quires  men  with  dtMgn  experience.  Permanent 
positions  avoiloble  tor  senior  and  junior  men 
with  EE  degree  or,,  eauivaient  experience. 

ALSO  TELEVISION  AND  RADIO  DESIGN 
ENGINEERS 

Fine  culturol  community  in  which  ts  live  with 
good  schools,  homes,  and  progressive  associ¬ 
ates.  Please  write  to 

Chief  Electronics  Engineer 

STROMBERG  CARLSON  COMPANY 

Rochester  3,  N.  Y. 


WANTED 

INSTRUMENTATION  SPECIALIST 

To  be  In  charge  of  electronic  instrumentation  In 
connection  with  research  and  development  of  liquid 
prooellant*.  Permanent  salaried  position  with  ex¬ 
panding  group  in  the  research  department  of  a 
major  chemical  company  located  in  the  northeast. 
Requirements  include:  2  years  of  college  plu*  i 
years  of  experience  or  equivalent.  Experience  with 
electronic  circuitry,  hieh  frequency  transient  pres- 
sure  meaturement.  and  sone  knowledge  of  llculd 
propellents  or  chemi<try  desired.  Send  complete 
resume  to 


330  \V  42  <X..  .Nfw  V..?U  Y. 


CHIEF  QUALITY  CONTROL 

ELECTRONIC  COMPONENTS 

SALARY  START  TO  $12,000 

Nationol  organizotior).— non-defense  produefs — 
an  oufsfonding  opportunity. 

ASK  FOR  RAY  EDWARDS 
O'SHEA  EMPLOYMENT  SYSTEM 
64  E.  Jockton.iChgo  ,  III  Tel  WAbo^h  2-1884 
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SEARCHLIGHT  SECTION 


A  OUiSTION  FOR  ALL  ENGINEERS: 


M^ibere  will you  be 
W years  frem  new  ? 


Will  your  iuliicvonuMits  In*  n'lofi- 
Mi/tHl?  Will  you  Im‘  assotiatfd  with 
distinj^uisluKl  siitMdists  and  nngi- 
ntt'rs?  Will  your  work  prov  ld»*  a 
fhallongo  for yoar  talent  and  aliility  ? 
Will  ytiur  position  and  inconu*  Im* 
fouiulod  upon  \(>ur  n-al  merit  ? 

At  H(’A,  you'll  find  plenty  of 
"future  insuranee ■' .  .  .  and  rij^lil  now 
IS  tin*  time  to  investigate  Kt’A 
opportunities  MeeauM*  |{(’A  is  nov% 
l(H>kinK  for  exiHTieneiKl  Ki.K(”ri<oMc, 
(’OMITTKK,  KI-KCTRICAI..  Mki'HANI- 
CAI,,  and  ('oMMUNICATIONS  Kni.i- 
NKKKs  .  .  .  Physicists  .  .  .  Mktai.- 
I.IIKI.ISTS  .  .  .  IMiysicai,  Ciikmists 
.  .  .  CkKAMISTS  .  .  .  (Jl.ASS  'rKCHNon- 
<m;ists.  Wlueliever  your  siR‘«  ialty, 
there’s  a  ehanee  ol  a  lifetime  for  a 


i’areer  with  KC A  — world  leadiT  in 
elect  ronie  development ,  first  in  radio, 
first  in  recordinl  musiiy  first  in  tele¬ 
vision.  lU’A  growth  has  remaiiuHl 
steady  through  war  and  depression 
.  .  .  Nou'll  find  positions  oiH*n  today 
in  many  commercial  i)roj<*cts,  as 
well  as  military  lines. 

WHY  RCA  IS  A  GOOD  PLACE 
FOR  YOU  TO  WORK 

iliii.  1  f'lr  cpalivf  ••iiKiiictTinn  arc  lop- 
ni>l<  )i  W  orking;  cimilil  ions  aiul  iis-sociiili  s 
siimiil.ili'  YOU  I’l  riodic  im  ril  rcvicw.s  liclp 
You  .'iiIy.iik'i'  III  amt  incoiiii'.  Your 

faiiiilv  ran  i  iijoY'  plrasant  I'oiintry  iir  siili- 
iirlian  living.  Itl'A  r nc'iiiraKi'S  ktowiIi  ol 
your  protrssional  slatiis  and  rrroKnilion 
I 'oinpanv-l>ai<l  iM-nrlils  inrliidiiiK  lil'c.  ar- 
ridi'iil  and  hospitali/ation  insurance  in- 
rn  as<-  your  ris-finij  of  s<-rurily.  You  look 
torward  lo  rel irenn  ril  through  a  prourr.ssivi* 
program.  itC.A  has  a  imHiern  tuition  refund 
plan  for  advanced  study  at  r<sogni/.e<l 
universit  iea. 


IVrsontil  interviews  iirrannetl  in  your  city. 

Please  si-nd  a  complete  resume  of  your  education  itnd  i>xperience  to; 

MR.  JOHN  R.  WELD 

Employment  Monoqcr,  Dept.  200L 
Radio  Corporation  of  America 
30  Rockefeller  Plato.  New  York  20,  N.  Y. 


Positions  Open  In 

RESEARCH-DEVELOPMENT- 
OESIGN- APPLICATION 
in  any  of  the  following  fields: 

RADAR  <’in  inlrv  Aiiffnii.t  I  SfTVfiSvN- 

tftiiM  I  nforiiHit  hill  MfHphiv  SvHtf’iiiH  tiisir 
I'riiiiiN  St.iKlf  lutrif  .ilf*  Mi'i  liaritMinH 

COMRUTIRS-DiKitnl  aii'l  Aiialtii;  I'laii 

liii)^  Sti»r;iK»*  I’f'f  lifii'iuf  <  'ir<ittlrv  S«TVf* 

MfihaniHHih  A.stcftiittlv  1  H>f;h  S|»f*#-<| 

Intnratf  Mfi  Imiiisii.n 

COMMUNICATIONS  Miir.fMrtvi-  Avi.ilhiri  ^ 
Miiliilf  S|HN  i.ilt/ffI  Mililarv  Svsli-in.s 
MISSILE  OUlOANCI  Svst*>iiiN  I'lanniia;  111.I  I  M-nikh 
K.idar  .111)1  I'm*  * r- *1  Sf‘r\i>  Mi‘t  hriniHiim 
anil  SIpm  k  I'Dililftm 

NAVIGATIONAL  AIDS  Idian  Sli.iraii  Allim 

fti-rs  AirlMirHf  Ujnlar 

TELEVISION  OSVSLORMSNT  KrtiivrrH  I'raiiN 

ntiM«T^)  an<l  Sfihiin  K)|iii|>nh‘nt 
COMPONENT  PARTS  1  raiiHf.triihT  <  oil  It.lav 
<'a|m(it)>r  Switfli  Mnlfir  Ui*jtiN!)ir 

ELECTRONIC  TUtI  DEVELOPMENT  !<<*<. iviriK 
rraiiHiiiil  I  iiiK  4 'ath<M|f*l<iiv  arxi 

M.iKni-trons 

ELECTRONIC  EQUIPMENT  EIELO  ENGINEERS  — 

S|N‘4‘ialiNtN  ffir  anil  riMNiKn' 

iiifnt  fill  niiiitary  eliM-t rfiiih  t  oininunh  iit iuiirt 
Hihl  fli  t.t  lion  Kfar. 


RADIO  CORPORATION  of  AMERICA 
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ENGINEERS 


Tic  in  fgnur  tuiurc 
tviih 

Admiral 


Want  more  information?  Use  post  cord  on  last  page 
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BIONDER-TONGUE  LABORATORIES 

526-536  NORTH  AVENUE 
WESTFIELD,  NEW  JERSEY 


SEARCHLIGHT  SECTION 


....  at  the  steodily  expandtng  electronics  engineering  activity 
of  our  Chicago,  Illinois,  plant. 

Can  your  professional  experience  i>c  more  fully  recognized.’ 
Think  of  your  future  ....  investigote  these  opportunities  at 
Admiral. 

Openings  exist  in  all  classifications  for  Junior,  Intcrmediote 
and  Senior  Protect  Engineers. 

They  ore  for  Research,  Development,  and  Product  Development 
in  the  following  fields: 

MONOCHROME  AND  COLOR  TV  RECEIVERS 
COLOR  GENERATING  TEST  EQUIPMENT 
UHF  SYSTEMS 
RADIO  RECEIVERS 
RADAR  SYSTEMS 
LABORATORY  TEST  EQUIPMENT 


All  with  the  security  and  possibilities  lor  advancement  inherent 
in  this  type  of  work. 

Chicago  is  foremost  among  cities  in  supplying  unsurpassed 
educational  and  recreational  facilities.  Individuals  with  a  tech- 
nicol  educational  background  will  have  the  opportunity  of  fur¬ 
thering  their  experience  and  education  by  working  with  guali 
lied  engineering  personnel.  Excellent  opportunities  exist  in  the 
Chicoqo  area  for  further  study  and  education  including  post 
graduate  work. 

Wc  suggest  you  write  Mr.  Walter  Weeker,  Personnel  Division, 
giving  educational  qualifications  and  related  experience  Inter 
views  will  be  arranged  at  your  convenience. 


Admiral  Corporation 


3800  W.  Cortland  St. 
Chicago  47,  Illinois 


IMAGIMATION 

Liof  iiuirc  ih.iii  \()iir  slt.iu '  I  ikc  in  li.ac  ilu  trt<«lniii  to  use  1 
with  cninimiisiii.iic  l^.•ln^I^lll)ll.'  riii  M.  Miu'sf  iniiif  in  ilic  rii;lit  .ui' 
lh.it  IS,  if  jnu’rt.-  .Ill  tliiitniiii  ni  iiin.li.iiiii.ll  tiiitiiitir  wiili  pr.i 
tu.il  l\|'(.tKlkf  ill  tiu  tliillnllk  iiu!usir\. 

W'l-  iKcil  ciipiiKtrs  with  mi.ipiii.ii inn  W’c’n.  i^rnuiiii.;  .iiul  con 
uui'ro  just  in  tinu  in  i;n  w  iili  its.  ^'nl^ll  (.ii)n\  ilii-  |nli  j'his  il 
.idv.intaui.'  of  pliMs.int  lisini;  inn.inmns  in  .i  l.iritf  nin.ltin  titx  .  . 
unliniit  till,  liis.iiis  ini.itti-  nt  lut;  env  prissuti 

I  lu'  in.m  to  mnt.iit  is  Ariliin  I  Hnrison,  V'ih  I’rcsiilciit  ot  I  iii: 
ntcring.  The  tune  is  novs!  't  (m  il  nivir  rierit  iil 

wilcox 

Aviation  Communications  and  Navigation 

rnurlofiilli  ii  (  lu-siniit, 

Kansas  <  itv  J',  .Mo. 


WANTED 

ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHF 


InlffBshrg  (reotfve  with  thp  most 

resouupfut  and  ptogfetsfvf  fiim  tn  the 
tf^'d  of  tflewiSfon  tquipmpnt 
Thiv  position  IS  pffmonent.  It  w*!!  off^f 
pvfry  opportunity  for  unlimitfd  odvoncp 
rnent  and  for  deveiopinq  o  suTtfssfut 
(orffr  The  piar^t  is  now  houvtd  in  a 
newly  acquired  larger  buildirq,  only  ?? 
miles  from  downtown  New  York  (itv  The 
surroundings  ond  atmosphere  are  stimulo 
tinq  ond  (ongenol 

Attractive  Salary 

Write  stating  qualiTications . 


SEARCHLIGHT  SECTION 


GOOD/YEAR 

\^*IRCRArT 


GOODYEAR  AIRCRAH  CORPORATION,  1210  MASSILLON  RD.,  AKRON  15,  OHIO 

ELECTRONICS  — Oecem6er.  7953  Wont  mor»  Information?  Ute  pojl  card  on  last  page.  ^29 


RESEARCH  AND  DEVELOPMENT  projects  —  missiles,  elec¬ 
tric  and  electronics  systems,  servomechanisms,  new  special 
devices,  fiber  resin  laminates  —  all  present  an  urgent 
need  for  engineers  with  fresh  talent,  aptitude  and 
ambition. 


YES,  BUILD  YOUR  FUTURE  —  TODAY!  Write,  giving  your 
qualifications,  or  requesting  on  application  form. 


!  C.  G.  Jones,  Salary  Personnel  Department 


TO  DAY ! - 

GOODYEAR  .IRCRAFT  CORPORATION,  pioneer  and 
leader  in  lighter-than-air  craft,  offers  you  a  new  employ¬ 
ment  opportunity  with  a  well-established  and  fast¬ 
growing  company  where  "careers  are  planned." 

DESIGN  AND  DEVELOPMENT  engineering  opportunities 
are  available  for  capable  and  imaginative  men  and 
women  in  the  field  of  airships,  aircraft  and  aircraft 
components. 


POSITIONS  ARE  OPEN  at  several  levels  in  various  fields 
with  salaries  based  on  education,  obility  and  experience. 
Physicists  Civil  engineers 

Mechanical  engineers  Electrical  engineers 

Aeronautical  engineers  Technical  editors 
Welding  engineers  Technical  illustrators 


AKRON,  THE  HOME  OF  GOODYEAR  AIRCRAFT,  is  located 
in  the  lake  region  of  northeastern  Ohio.  Cosmopolitan 
living,  year-round  sports  and  recreation,  cultural  and 
educational  advantages  make  this  thriving  city  an  ideal 
spot  fora  pleasant  home. 


o 


SEARCHLIGHT  SECTION 


electrical  engineers 
mechanical  engineers 
mechanical  designers 


in  the  field  of  electronic 
computers  and  associated 
equipment  for  use  in  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Department  A. 


THE  NATIONAL  CASH  REGISTER  COMPANY,  Dayton  9,  Ohio 


BOONTON  RADIO  CORPORATION  [ENGINEERS 


HAS  AN  OPENING  FOR  A 

SENIOR  DEVELOPMENT  ENGINEER 

Q-Meter$,  FM  Signal  Generators,  and  test  instruments  for  commerciol  aircraft  naviga¬ 
tion  systems  are  typical  of  the  precision  calibrated  circuits  which  Boonton  Radio 
Corporation  produces.  You  will  be  expected  to  moke  significant  development  con¬ 
tributions  in  additional  new  fields,  reflecting  credit  to  yourself  and  to  Boonton  Radio. 
You  will  enjoy  your  association  with  a  small,  mature,  respected  charter  member  of 
the  electronics  industry  which  is  preponderotely  concerned  with  commercial  activity. 
We  are  located  in  the  Lake  Land  Region  of  Northern  New  Jersey. 

1.  Minimum  of  7  to  10  years'  experience  in  radio  development  and  design. 
Project  administration  desirable.  2.  Good  theoretical  grasp,  but  capobic  of 
rapidly  developing  practical  methods  of  implementing  theory.  3.  Initiative, 
ingenuity,  and  thoroughness  at  a  high  professional  level  arc  essential. 

Reply  to:  Manager  of  Development  Engineering 

Boonton  Radio  Corporation,  Boonton,  NJ. 


ELECTRONIC  SALES  ENGINEERS 

Kor  WfNf  Ttya.st  terrilorlM  t«> 

I'urrMit  Miitl  ixjtMitiiU  ruNtODit^iM  <>n  a  Uik^  (if  AtMX'tal 
Durpone  t^QUipinMiU  1‘li‘a'W  }ir*nri  tJ«'raMr»«! 

irHUiit^  of  tr&iiilriR  I  atiil  salary  dMin'r*  tti 

office  4»r  tft'hnlt'al  pla<viti«nt. 

THOMPSON  PRODUCTS,  INC. 

*402  Cedar  Ave.  Cleveland  3,  Ohio 


Electronics  Engineer 

To  partirlpata  In  mapnotlf  rMonanca  research. 
Capable  of  indapindent  eloctronie  Inveatlgation  and 
design. 

University  of  Chicogo  Rtseorch  Institutes 
5640  S.  Ellis  Avenue,  Chicogo  37,  Illinois 
Affentfon:  Processor  C/yde  A.  Hutchison,  Jr. 


WHO  WANT 

to  start  on  on 
interesting  and 
rewarding  future 


A  leading  company  in  iti  Held  is  look¬ 
ing  tor  mechanical  and  electrical 
engineering  graduates  who  want  to 
build  their  future  as  vibration  spe¬ 
cialists.  Work  is  available  on  electri¬ 
cal  and  electronic  devices,  including 
ssrvo-mechonisms,  used  in  the  Held 
oi  vibration  testing  and  control.  Men 
ore  wanted  who  are  capable  oi  han¬ 
dling  significant  programs  as  project 
engineers. 


While  a  degree  in  engineering  is 
required,  experience  is  not  essential 
tor  all  openings.  This  is  also  a  vital 
opportunity  tor  men  to  step  right  out 
oi  engineering  school  into  a  substan¬ 
tial,  stable.  New  England  company 
that  oilers  interesting  work,  a  good 
area  in  which  to  live,  liberal  Iringe 
benefits. 


Writs,  giving  educational  details, 
experience  and  salary  prior  to  ap¬ 
pointment  to  discuss  the  openings. 


r-5l82l.  KU-ctronlrs 
,130  W.  4  2  St.,  .New  York  3«,  N.  Y. 


Wont  more  informution?  Use  post  cord  on  lest  page. 
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V 


DESIGN,  DEVELOPMENT 


ENGINEERS  .  .  . 


Interested  in 
pushing  ahead? 


rtic  .uitom.uic  altitiiik'  control 
.ibo\t.  cn^jmtcrcil  at  Honeywell, 
holds  aircraft  at  any  desired  alti¬ 
tude— from  sea  level  to  50.000 
feet. 

5ou  can  work  on  such  intcrest- 
iiie  automatic  control  projects  — 
if  you  )oin  Honeywell 

Ryeht  now  we  h.ue  an  open¬ 
ing  for  an 

AFRO  DYNAMICISI 
with  experience  in  aircraft  con¬ 
trol  and  stability,  fire  control, 
^iiidcil  missiles  or  auiopilot  ile- 
xelopmciit.  And  wc  need  a 

RO  ANAFVS  l 
with  cx[xrience  in  ;.;yro  insiru 
mciuaiion  design  .ind  testing, 
precision  .i;yro  esalu.ition.  or  r.ite 
i.ibles  or  circuiis. 

W'rite  |.  A.  Johnson.  1  numeer 
ini;  Pi.ueinent  Director,  Depi. 
1  1.  I.?  ion.  Honeywell,  Minne- 
.iisolis  S,  Minnesota.  Learn  in  de- 
t.iil  how  you  c.m  push  ahead  at 
Honeywell  .Ssk  for  our  book. 
'  1  ni|'ihasis  on  Rese.irch, 


Honeywell 


SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Convoir  in  btoutiful,  tuntkiny  Son  Dwflo  in- 
vitM  you  to  join  on  "ongintore"  ongintoring 
deportment.  Interetting,  challenging,  etmo- 
tiol  long-range  projects  in  commercial  oir- 
croft,  military  oircraft,  missiles,  engineering 
research  ond  electronics  development.  Posi¬ 
tions  open  in  these  specialised  fields; 

Electrical  Design  Servo*mnchanisms 
Mechanical  Design  Aerodynamics 


Structural  Design 

Structures 

Weights 


Thermodynamics 
Operation  Analysis 
System  Analysis 


Gentrem  trovtl  ellowencM  to  Miom  ecceeteO 
For  trM  broebare,  write  Mr.  H.  T.  grookt, 
twglemring  Dept.  900 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3303  PACIFIC  HIWAY 
SAN  OIECO  13,  CALIFORNIA 
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Wont  more  information?  Use  post  cord  on  lost  page. 
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t 


V>'' 


!••*  . 


I?*ri 


announces,  with  piide,  new  facilities  which 
provide  truly  unexcelled  opportunities  for 
professional  growth  in  Electronics. 


Research,  Development,  and  Production 
Engineers  are  needed  to  staff  our  growing 
operations  in  Radar  and  Pulse  Systems, 
Microwaves,  Guided  Missle  Guidance  Sys¬ 
tems,  Antennas,  Radio,  Television,  Compu¬ 
ters,  Vacuum  Tubes,  Servomechanisms,  Solid 
State  Physics,  etc. 


These  positions  are  enhanced  by  an  easy, 
relaxea,  continuous  welcome  in  one  of  Amer¬ 
ica's  most  pleasant  Communities. 


f^.s.  up. 


EMPLOYMENT  DIRECTOR 


FT.  WAYNE  1,  INDIANA 


ELECTRONIC  DEVELOPMENT 
IS  MOVING  WESr 


ENGINEERS — Take  this  opportunity  to  join  the  staff  of  a 
Western  electronics  pioneer  &  leader. 


Creative  ability  finds  expression  with  us! 


•  mi.SE.%IM  II  Brood  project  variety  in  special  re- 

•  DKVKI.OPMK.'^'T  ceivers,  transmitters  &  other  devices. 

•  l*IIOUI'C!TI<l^  Advanced  design  techniques. 

*  FIguro  show  20%  U.  S.  activity  in  So.  Californio 


Rslwatlun  asponiM— nrcllrnt  working  ronditioni — Cnntrkl  location.  Schedulod  roviewi  &  sdvsncot.  FIno 
iniuranco  pl.in.  Movn  should  not  disturb  urgent  military  proirrtr. 


Send  complete  resume  with  income  history  &  requirements  to  engineering  employment  mgr. 


LABORATORIES,  Inc. 


3761  SO.  HILL  ST. 


LOS  ANGELES  7,  CALIF. 

(A  Subsidiary  of  Hoffman  Rodic  Corp.) 


Senior  and  Project  Engineers 


The  Pacific  Division.  Bendix  Aviation  Corporation  has  openings 
lor  senior  and  project  engineers  offering  excellent  opportunities 
for  growth  with  the  corporation  and  the  opportunity  to  live  in 
Southern  California.  Positions  are  open  at  several  levels. 


Please  Address  Inquiries  To 

W.  C.  WALKER 

ENGINEERING  EMPLOYMENT  MANAGER 
11600  Sherman  Way  North  Hollywood.  California 


Electronic  Research 
Opportunities 


The  Cook  Research  Laboratories,  division  of  the 
Cook  Electric  Company,  one  of  the  notion's 
foremost  reseorch  organizations  requires  the 
services  of  several  outstonding  scientists. 
Positions  ore  permanent; 


STAFF  ENGINEERS 

•  ELECTRONICS  • 

•  MECHANICS  • 


Openings  also  exist  for  top  level  personnel 
in  the  following  fields: 


RADAR  &  PULSE 
SYSTEMS 

(VHF  UHF  Development  Experience) 

SERVO 

(Hydraulic  Background) 

AERODYNAMICS 
AERO  DESIGN 


Excellent  Starting  Salaries 
Ideol  Working  Conditions 
A  Technical  Turnover  of  Less 
Than  1/6  the  National  Average 


•  A  Stott  composed  of  a  group  of  engineer 
and  scientists  eminently  qualified  in  their 


and  scientists  eminently  qualified  in  their 
respective  fields,  and  with  whom  you  would 
be  proud  to  be  associated. 


Contoct  or  write  Mr.  D.  M.  Holliday 

COOK  RESEARCH  LABORATORIES 
8100  N.  Monticello  Ave. 
Skokie,  lllinoit 


COOK  ELECTRIC  CO. 


2700  N.  Southport  Chicago,  III. 
(llectrical  and  mechanical  engineering 
and  manufacturing  since  1897^ 


ENGINEERS 


SYSTEMS 

RADAR 

SERVO 

COMPUTER 


BACKGROUND:  Responsible  positions 
open  for  top  level  development 
and  project  engineers  with  prac¬ 
tical  and  research  experience  in: 

Advanced  Electronic  Circuits 
ond  Systems 
Microwave  Radar 
Microwave  Receivers 
and  Transmitters 


^  Requirements  emphasize  od- 
nl  vonced  analytical  and/or 
I  management  experience  on 
7  highly  complex  electronic 
and  elcctro-mcchonicol  sys¬ 
tems. 


Kindly  send  resume  and 
solory  requirements  to 


a6ow±^S0N  Cor? 


i^^^wvpRKi,N»y* 


/ 


432 
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HA  VE  YOU  EVER  THOUGHT  OF  A 
)j/IIII^GENERAL  MOTORS'  CAREER? 


ENGINEERS  DESIGNERS 


Electronic 

Servo 


Electro- 

Mechanical 


Right  now  we  have  unuaually  altractive  pro)ecl  OMiqnmente  at 
our  Milwaukee  plant  (or  hiqh  caliber  enqineer*.  Some  oi  the 
neceeiary  qualilicatione  are  —  experience  in  reearch,  analyiii, 
cmd/or  deaiqn  and  development  ...  In  ony  of  theee  (ieldc 


AIRBORNE  INSTRUMENTATION  COMPUTERS 
SERVO-MECHANISMS  AVIONICS 


Theie  will  be  permanent  poeitione  inaimuch  ae  our  operations  con¬ 
sist  of  extensive  manufacturlnq  as  well  as  development  programs. 
At  AC  SPARK  PLUG  you  will  be  port  of  a  steadily  expanding  divi¬ 
sion  of  C.M.C. — a  division  with  over  20  years'  experience  in  the 
instrument  field.  With  us  you  profit  from  "small-company"  advance¬ 
ment  opportunities  plus  "large-company"  employee  benefits.  AD¬ 
VANCEMENT  FROM  WITHIN  is  a  fact,  not  a  phrase.  Let  your  next 
step  be  a  letter  to 


SUPERVISOR  OF  EMPLOYMENT 


FIELD  ENGINEERS 

Jlccirtnm^nt _ rou  will  assist  in  the  installation,  operation, 

noaitj tltltdtl  maintenance  of  our  equipment  ot  air¬ 

craft  plants  and  Air  Force  bases.  The  work  will  include  liaison 
between  AC  and  the  customer,  training  of  customer  personnel,  anal¬ 
ysis  oi  problems,  and  recommendations  tor  improvements.  Many  of 
these  outstanding  openings  are  one  year  overseas  assigiunents. 

VrtiiP  Rnnlrnmiirtfl _ Four  educational  background  con 

I  our  DaCKgrOUna - be  in  any  of  the  fields  of  AB,  EE, 

ME,  Physics,  or  equivalent  To  be  successful  in  these  positions  you 
should  have  a  definite  Interest  in  people  as  individuals  and  be  sHll- 
ing  to  relocate  to  field  ossignments.  Single  men  given  preference. 


Tminintt _ theoretical  and  applied  In-plant  training  (here 

■*  Ftlllllliy  Milwaukee)  will  prepare  you  lor  these  assign¬ 

ments.  In  addition  to  your  solory.  you  will  receive  a  field  ollow- 
once — and  a  substantial  bonus  If  selected  for  overseas  assignment 
...  if  you  are  looking  for  an  opportunity  with  a  "present"  and  a 
future  write  us  for  further  facts. 


lf3andlx  ^ydvialioH  C^orporatic 

•YORK  :b!.islon  .  . 

This  NEW  division  of  our 
nafionally-famous 
corporation  has 
openings  for  ...  . 

ENGINEERS 

PHYSICISTS 

Top-flight  men  in  odvoneed 
fields  of  electronic  research, 
development  and  product  en¬ 
gineering  are  needed  for  chal¬ 
lenging  work  under  ideal  condi¬ 
tions  in  our  new,  modern  plant. 

You  benefit  at  Bendix  York 
from  our  location  in  the  heart 
of  a  beautiful  suburban  area, 
from  high  wages,  paid  vacations 
and  holidays  .  .  .  and  excellent 
opportunities  for  advancement. 

Openings  at  all  levels. 

Write,  Wire  or  Phone 
Department  Y-1 


AVIATION  CORPORATION , 
YORK  DIVISION 

Phone:  York  5521  York,  Psnno 


VITRO  CORP.  of  AMERICA 

ENGINEERS 

Senior  Staff 

Career  Opportunities 
with 

Established  Engineering  Organization 

PRODUCT  ENGINEERING 
SYSTEMS  DEVELOPMENT 
SYSTEMS  ENGINEERING 
ENGINEERING  STUDIES 
MECHANICAL  DESIGN 

GUIDED  MISSILES  RADAR  FIRE  CONTROL 

UNDERWATER  ORDNANCE  SYSTEMS 

Suburban  location  adjacent  to  Washington,  D.  C. 

Affords  pleosont  living  conditions 
Accessible  to  three  Universities  offering  graduate  training 

Please  address  inquiries  to 

Personnel  Department 
Silver  Spring  Laboratory 

VITRO  CORP.  OF  AMERICA 

962  WAYNE  AVE.  SILVER  SPRING,  MD. 

Executive  Offices — 233  Broadway,  New  York,  N.  Y. 
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Want  more  information?  Use  post  cord  on  last  pogc 


SEARCHLIGHT  SECTION 


OPPORTUNITIES  for  ENGINEERS 

Desiring  the  challenge  of  interesting  and  diversified  projects — 

Wishing  to  work  with  congenial  associates  and  modern  equipment  and  facilities — 
Seeking  permanence  of  offiliotion  with  a  leading  company  and  steady  advancement — 
Will  find  these  in  a  career  here  at  GENERAL  MOTORS. 

Positions  now  are  open  in  ADVANCED*  DEVELOPMENT  and  PRODUCT  DESIGN. 
COMMERCIAL  AUTOMOBILE  RADIO 

MILITARY  RADIO,  RADAR  AND  ELECTRONIC  EOUIPMENT 
ELECTRONIC  COMPONENTS 

INTRICATE  MECHANISMS  such  as  tuners,  telemetering, 
mechanical  linkages,  controls,  etc. 

ACOUSTICS--loud  speakers,  etc. 

Inquiries  invited  from  recent  ond  prospective  groduotes  as  well  as  experienced  men 
with  bachelors  or  odvanced  degrees  in  physics,  electrical  or  mechanical  engineering. 
Salary  increases  based  on  merit  ond  initiative. 

Vocations  with  pay,  complete  insurance  and  retirement  programs. 

Relocation  expenses  paid  for  those  hired. 

All  inquiries  held  in  confidence  ond  answered — WRITE  or  APPLY  to 

DEICO  RKDIO  DIV.  CEiRU  MOTOR!;  CORP.  Kokomo.  iodioDa 


ENGINEERIOC  OPPORTUNITIES 
WITH  A 

GROWING  EEECTRONICS  TIRM 

Positions  open  for  Senior  and 
Junior  Engineers  experienced  in 

COMMUNICATIONS 

RADAR 

TEST  EQUIPMENT 
TELEVISION 

AtfraePive  Living  Conditions, 
and 

Pleasant  Working  Environment 

WRITE  TO; 

CHIEF  ENGINEER 

HARVET-WEEES  EEECTRONICS.  loc. 

NORTH  STREET 

SOUTHBRIDGE,  MASSACHUSETTS 


FIELD  ENGINEERS 


Paciiic  Diviaion,  Bendix  Aviation  Corporation,  needs  electronic  field  engineers  to 
lorn  a  isew  Field  Engineering  Group  offering  excellent  opportunities  for  growth.  The 
job  requites  supervision  of  installation  and  maintenance,  and  instruction  in  the 
operation  of  Bendix  airborne  radar  at  aircraft  plants  ond  Air  Force  Bases  within 
U.  S.  linuts. 

Positions  are  open  at  several  levels,  and  inquiries  ate  also  invited  from  recent 
graduates.  Salaries  based  on  ability,  experience,  and  education.  Travel  allowance 
in  addition  to  salary. 

Address  inquiries  to 

W.  C.  Walker,  Engineering  Employment  Manager 
11600  Sherman  Way,  North  Hollywood,  California 


ENGINEERS 

LEAR,  INCORPORATED,  leading  designers  and  producers 
of  high  precision  electrical,  electronic  and  mechanical  air¬ 
craft  accessory  devices  and  instruments  .... 


Seeks  exceptional 
men  trained  in 
these  aviation  re¬ 
lated  engineering 
fields  .  .  . 


Missile  Control  Servomechanisms 

Gyro  Instruments  Electrical  Design 

Autopilots  Mechanical  Design 

Electronic  Circuitry 


For  responsible  development  and  design  engineering  positions  in  our  Grand 
Rapids  Division.  Senior  ond  junior  level  men  con  utilize  their  maximum  skills 
and  work  with  recognized  specialists  in  highly  advanced 
engineering  fields. 

Write  to: 

Personnel  Manager  G.R.  Division 

LEAR,  INCORPORATED 

110  IONIA  N.W. 

GRAND  RAPIDS  2,  MICH. 


Applications 

ENGINEER 


An  engineer  is  needed  to  study  cir¬ 
cuitry  problems  involving  the  ase  of 
small  electron  tubes  and  semi-conductor 
devices:  in  the  applications  laboratory 
of  major  rodio  tube  manufacturer.  A 
degree  in  electrical  engineering,  elec¬ 
tronic  engineering  or  physics  la  re¬ 
quired.  Solory  commeiMurate  with  ex¬ 
perience  and  ability.  Applicants  with¬ 
out  experience  will  be  coiuidered.  We 
offer  good  pay  and  many  employee 
benefits.  Send  resume  to  or  apply  at 

TUNG-SOL  ELECTRIC  INC. 

200  Bloomfield  Avenue,  Bloomfield,  N.  J. 


EXCELLENT  OPPORTUNITY 

FOR 

PLANT  MANAGER 

We  are  looking  for  a  man  between 
3S-45  years  of  age  who  has  been  con¬ 
nected  with  electronics  or  instrument 
manufacturing  in  a  supervisory  capacity 
for  a  number  of  years  to  take  full 
charge  of  engineering  and  production  of 
electricol  apparatus.  He  should  have  a 
technical  background  with  on  M.E.  or 
E.E.  degree.  He  should  be  thoroughly 
versed  in  engineering  and  factory  pro¬ 
cedure.  The  plant  is  located  In  New 
England — the  compensation  is  in  the 
top-level  brockets.  Mail  cqmplele  back¬ 
ground  informotion  to: 

Cory  Snow 
CORY  SNOW  INC. 

655  Beacon  St.  Boston  15,  Moss. 


Wont  more  information?  Use  post  cord  on  lost  poge. 
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Electrical  Engineers  ! 

and  Physicists 

•  Rodor  Simulation 

•  Advanced  Circuitry 

•  Analog  Computors 

•  Bollistics 

•  Mopping 

•  Telemetering 

St  nil, t  and  junior  V.n^iui'crs 

nviih  it  i^^ttittn* 

<  )>ir  ti.tiut  I';  h:i>;!it  .  .  .  we're  f 
vinall  but  wt  le  i-ri.uiug  \\  c  nffci 
\(iu  tin  uppi'rtuiiity  to  >;r<)w  with 
u>  .  .  .  ti'  pain  iiuiniviu.'l  recopni- 
liDii  hv  w.i  tkifii;  iioM.ly  vMth  tech¬ 
nical  inan.ipcmci.t  ...  to  .advance 
tapidlv.  Vi'U  will  wiirk  and  live  in 
a  dcliphtfiil  suhuihaii  mminunity 
.  .  .  assuci.itc  \cith  ctlur  top-notch 
enpinccri,  and  with  them,  develop 
vouticlf  by  contai  t  with  a  Complete 
proicct,  not  just  a  sepnicnt  of  a 
project.  If  you  .nc  mtciestid  in 
allvinp  vour  fiitiiie  with  a  firm  with 
a  /utuie  .  .  .  u  i::c: 

Industrial  Research  Laboratories 

Hilltop  and  I  riderick  Roads 
Raltiniore  28,  Maryland 


ENGINEERS.  E  E 

•  For  development  and  design  of  magnetic 
recording  components  and  systems. 

•  For  component  and  system  development  work 
in  airborne  novigotionol  equipment. 

DESIGNERS 

•  For  work  in  the  design  of  electro-mechanical 
navigational  computers. 

YOU’LL  FIND  THESE  ADVANTAGES 

AT  KOLLSMAN: 


e  An  orpanlzation  shut II 
enotiKh  to  jirovlil.-  ilivorslf >■ 
and  rec’OKiiltlon  of  achieve* 
tnont.  larpt'  onoiinh  for 
.otabillty. 

•  Intricate  de.slKti  and  de- 
work  on  Amer- 
Icn’H  fine.st  aircraft  Iristru- 

no'iil.'.. 

e  I-'rce  life, 
surpical, 


health  itiKurance. 


•  An  Inforrniil  friendly  at- 
tnosiihere,  and  the  liect 
f.ieillties  iiv  iil.ilile  in  mod 
ern  laboraroriea. 

•  Convenient  location  in  a 
quiet  realdential  area  only 
20  nilnutea  from  the  heart 
of  New  York. 

Iio.>-plt!ilizatlon. 
accident  and 


Why  not  find  ouf  what  Kollsman  has  to  offer  you? 
Send  resumes  to:  Employment  Monoger 

KOLLSMAN  INSTRUMENT  CORP. 


80-08  45th  Avenue 


Elmhurst,  Long  Island,  N.  Y. 


HOUSTON,  TEXAS 

Precision  equipment  monuiacturer  needs 
qualified  experienced  engineer  lor 
audio  and  sub-audio  transformer  design 
and  development.  Experience  with  high 
permeability  alloys  desirable.  Knowl- 
edge  ol  magnetic  circuitry  must  be  suf- 
iicient  for  development  work  on  mog- 
nelic  amplifiers.  Salary  commensurate 
with  ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.  O  BOX  130S8,  HOUSTON  19,  TEXAS 


ELECTRONIC  ENGINEERS 

for  design  &  development  work 

WITH  A  YOUNG  PROGRESSIVK  COMPANY 

V  digital  techniques 

V  computers 

V  radar  ,, 

SIND  RISUMf  or  IXRCSIINCI  AND  fOU* 
CATION,  WITH  SALARY  RtOUIRIMINTS.  TO 


ISO  SOUTH  ALVARADO  STRUT. 
lOS  ANOIlfS.  57.  CALIFORNIA 
OUNHiax  3-  73S) 


senior 


eng^ine 


FIELDS  i 

.  tire  (  ..i4r 


in  whose  h^si  is  your^ur^ 

MELPAR  has  an  unparallt-lfd  '  THREE  TO  FIVE  YEARS  j  j 

opportunity  to  offer  you  — rapid  projtrcss'^V^  --EXPERIENCE  IS  DESIRED  ^  ^  / 
and  sound  future  —  varied  project  MORE  OF  y 

assignments  under  the  guidance  of  T  THESE  OR  ALLIED  FIELDS  i 

nationally  known  engineers.  In  addition  to  k^dar  •  s.mar  •  tire  (  oi4r<; 

numerous  and  challenging  projects — both  svMnus  •  Mum  Wave 

military  and  industrial  — Melpar  is  I  citumiuev  •  I’ulve  <  irtum 

Research  Headquarters  for  the  .Merhanicarix"?iKn”.  VpeeLh 

Westinghouse  Air  Brake  c.ompany  <  ompression  •  Sinall 

and  its  affiliates.  Mctlianivinv  •  Anleimae  Devil 

..  1  1  •  H'xlil  Siniulalors 

If  you  can  ciualify— high 

achievement,  financial  security  PERSONAL  INTERVIEW 

and  gracious  living  await  you  I’ervun.iel 

here!  Melpar  is  located  in  the  :  ii*  Direuur.  Depi  t-lz 

beautiful  Virginia  suburbs,  H 

a  few  minutes  from  the  I  M 

Nation's  Capital.  A  grand  place  V 

to  build  a  grand  iiiture!  B^ii<otro#*iio 

Let’s  discuss  it  all  in  detail. 


K.idjr  •  SiiiMf  •  tire  (  oiMriil 
SvMenis  •  Micro- W JVC 
l  c(hni(|ui'S  •  Pulse  (  ircuiis 

•  Ser><»  .Mechanisms  •  Hectro* 
Meihanical  IX'sikh  •  Npeech 

(  ompression  •  Siiull 
Mechanisms  •  Antenii.ic  Design 

•  MiKhl  Simulators 


I  FOR  PERSONAL  INTERVIEW 

I'll  >our  area,  write  Personnel 
Director,  Dept 

melpar 

440  SWANN  AVENUE,  AlEXANDRIA,  VIRGINIA 


THE  RESEARCH  LABORATORY  OF  WESTINGHOUSE  AIR  BRAKE  CO  AND  ITS  SUBSIDIARIES 
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SALE 

BY  PUBLIC  AUCTION 

One  of  the  Most  Comprehensive  Assortments  of 
Laboratory  and  Industrial  Electronic  Equipment 
Ever  Offered  For  Sale 

ELECTRONICS,  INC. 

92  Broad  St.  (Babson  Park),  Wellesley  Hills,  Mass. 

(10  miles  from  Boston)  ^ 

Thursday,  December  10,  1953  at  10:30  A.  M. 
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A  tiAom  suppuK  OP  [iicrponic  s  aipcpaft  pouipmpup 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  Vt.  60  Cycle 

HA  YOON  TYPE  1600.  1/240  RPM 
HAYOON  TYPE  1400,  1/60  RPM 
HA  YOON  TYPE  1600.  4/S  RPM 
HAYOON  TYPE  1600,  1  RPM 
HAYOON  TYPE  1600,  1  1/5  RPM 
TELECHRON  TYPE  83,  2  RPM 
TELECHRON  TYPE  BC,  60  RPM 

SERVO  MOTORS 

PIONEER  TYPE  CK1,  20  400  CYCLE 
PIONEER  TYPE  10047-2-A,  2  0,  400  CYCLE, 
with  40:1  reduction  goor. 

D.  C.  MOTORS 

BOOINE  NFHG-12.  27  VTS.,  governor  con¬ 
trolled.  constant  speed  3600  RPM,  1/30 
HP. 

OELCO  TYPE  S068750,  27  VTS.,  160  RPM, 
built  in  broke. 

DUMORE,  TYPE  EIY2PB.  24  VTS.,  5  AMP., 
.OS  HP.  200  RPM. 

GENERAL  ELECTRIC,  TYPE  SBAIOAJItO, 
27  VTS.,  110  RPM,  1  ox.  1  tt.  torque. 
GENERAL  ELECTRIC,  TYPE  SBA10A71.8D, 
27  VTS.,  2S0  RPM,  8  ox.  1  in.  torque. 
BARBER  COLMAN  ACTUATOR  TYPE  AYLC 
5091,  27  VTS.,  .7  emp ,  1  RPM,  500  in. 
lbs.  torque. 

WHITE  ROGER  ACTUATOR  TYPE  6905,  12 
VT.,  1.3  amp.,  IV2  RPM,  75  In.  Ibt. 
torque. 

OELCO  TYPE  5069230  27  volts  145  RPM. 
OELCO  TYPE  5071895  27  volts  250  RPM. 


$  INVERTERS 

i  9 

>  WINCHARGER  CORP.  PU  16/AP.  MG7S0, 

^  input  24  vts.  60  omps.  outputs  115  vts., 

^  400  cycle,  6.5  amp.,  1  phase.  0 

$  HOLTZER  CABOT,  TYPE  149F,  input  24  vts.  $ 
^  Of  36  omps.,  output  26  vts.  at  250  V.A.  $ 

*  and  115  vts.  at  500  V.A.,  both  400  cycle,  $ 

^  1  phase.  ^ 

*  PIONEER  TYPE  12117,  input  12  vts.,  output  $ 

*  26  vts.  at  6  V.A.,  400  cycle.  $ 

*  PIONEER  TYPE  12117,  Input  24  vts.,  output  S 

*  26  vts.  at  6  V.A.,  400  cycle.  $ 

$  WINCHARGER  CORP.,  PU/7,  MG2S00  Input  i 
^  24  vts.  ot  160  amp.,  output  115  vts.  et  J 

^  21.6  amp.,  400  cycle,  1  phase.  J 

$  GENERAL  ELECTRIC,  TYPE  SD21NJ3A,  In-  2 

*  put  24  vts.  at  35  amps.,  output  115  vts.  2 

^  at  485  V.A.,  400  cycle,'  1  phase.  J 

*  LELANO,  PE  218,  Input  24  vts.  at  90  amps,  j 

0  output  115  vts.  at  1.5  K.V.A.,  400  cycle,  j 

S  1  phase.  e 

*  LELAND,  TYPE  D  A.  input  28  vts.,  at  12  j 

A  amp.  output  115  vts.  at  115  V.A.,  400  J 

,  cycle,  3  phase.  e 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  records 
time  up  to  1000  hours,  and  repeats, 
operates  trom  20  to  30  volts. 


*  VOLTAGE  REGULATOR  * 

^  LELAND  ELEC.  CO.  TYPE  B,  CARBON  PILE.  | 
A  Input  21  to  30  volts  D.C.  reguloted  out-  ^ 
S  put  18.25  vts.  at  5  amp.  ^ 

S  WESTERN  ELEC.  TYPE  BC937B,  Input  110  $ 
$  to  120  volts,  400  cycle.  Output  variation  ^ 

*  0  to  7.2  ohms  at  5  to  2.75  amps.  $ 


OELCO  TYPE  5069600  27  volts  250  RPM.  1  WESTERN  ELEC.  TRANSTAT,  Input  115 

^  vfs.,  400  cycU  output  od|uttoblo  trom 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYPE  AN55S1-1, 
Pod  mounting  3  phase  voriebie  freqeeiKy 
output. 

GENERAL  ELECTRIC,  GEN.  TYPE  ANS5S1-2, 
Screw  mounting  3  phase  variable  fre¬ 
quency  output. 

GENERAL  ELECTRIC,  IND.  BDJ13AAA, 
works  In  coniunction  with  above  genere- 
tors,  range  0  to  3500  RPM. 

D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD6-23,  27  vts.  10,000  RPM. 

GENERAL  ELECTRIC 
D.  C.  SELSYNS 

8TJ9-PXAN  TRANSMITTER  24  VTS. 

8TJ9PDD  TRANSMITTER  24  volts. 

8TJ9PDN  TRANSMITTER  24  volts. 

8DJ11-  INDICATOR,  diol  0  to  360*,  24 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
SPS-130.  Input  voltage  208  or  230  volts, 
60  cycle,  3  phase,  21  omps.  Output  28 
volts  at  130  amps,  continuous  duty,  8 
point  tap  switch,  voltmeter  ammeter, 
thermo  reset  all  on  front  panel. 


DELCO  TYPE  S067127  27  volts  250  RPM. 


92  to  115  vts.,  rating  .5  K.V.A. 


AMPLIDYNE  AND  MOTOR  i  ^Tis  o‘iJpUV5T«^^^  I  ***’‘’*®  Changing  Transformer 


AMPLIDYNE,  GEN.  ELEC.  SAM31NJ18A  In¬ 
put  27  vts.,  at  44  amp.  output  60  vts.  at 
8  8  amp.,  530  watts. 

MOTOR,  GEN.  ELEC.  SBAS0LJ22,  armature 


or  0  to  45  volts,  rating  .72  K.V.A. 


SYNCHROS 


60  vts.  at  8.3  amp.,  field  27  vts.  at  2.9  |  ,  SPECIAL  REPEATER  115  vts.  400  cycle, 

amp.  Vi  HP,  4000  RPM.  ^ 

0  2J1F1  GENERATOR,  115  vts.  400  cycle. 


PIONEER  AUTOSYNS 
400  CYCLE 


*  2J1F3  GENERATOR,  115  vts.  400  cycle. 

$  2J1G1  CONTROL  TRANSFORMER  57.5  vts. 
<  400  cycle. 


TYPE  AY1,  AYS,  AY14G.  AY14D,  AY20,  J  2J1H1  DIFFERENTIAL  GEN.  57.5/57.5  vts 


AY27D,  AY38D,  At >40. 

PIONEER  AUTOSYN  POSITION 
INDICATORS  &  TRANSMITTERS. 

TYPE  5907-17,  single,  tnd.  dial  gradooted 
0  to  360',  26  vts.,  400  cycle. 

TYPE  6007-39,  dual  Ind.,  dial  groduated 
0  to  360',  26  vts.,  400  cycle. 


J  400  cycle. 

$  SG  GENERATOR,  115  vts.  60  cycle. 

A  5DG  DIFFERENTIAL  GEN.  90/90  vts.  60 

*  cycle. 

S  5HCT  CONTROL  TRAN  90/55  vts.  60 
^  cycle. 

*  5CT  CONTROL  TRAN.  90/55  vH.  60  cycle. 


TYPE  4550-2-A,  Tronsmitter.  21  geor  ratio  J  5SDG  DIFFERENTIAL  GEN.  90/90  vH.  400 


26  vts.,  400  cycle. 


TrBHSS 


ALL  PRICES 
F.  O.  B. 
GREAT  NECK 
N.  Y. 


70G23  single  phase  115  volt  400  cycle  In¬ 
put,  to  115  volt  3  phase  output  ot  48 
V  A. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEM¬ 
BLY  Saturable  reactor  type,  designed  to 
supply  variable  voltage  to  a  servo  motor 
such  os  CK1,  CK2,  CKS  or  10047. 

SPERRY  AS  CONTROL  UNIT,  port  No. 
644836. 

SPERRY  A5  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  port  No.  656030. 

SPERRY  DIRECTIONAL  GYRO,  port  No. 
656'  15  vt.  400  cycle,  3  phase. 

SPERRY  AS  PILOT  DIRECTION  INDICA¬ 
TOR,  port  No.  645262  contains  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  A 
BANK  IND.,  port  No.  21500,  28  vts.  D  C. 

TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
port  No.  C1080A3. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
Typo  12076-1-A,  115  vt.  400  cycle. 


Telephone  GReat  Neck  4-1147 
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Wl-117  WAVEMETflt 

A  precision  wavemeter  havlnfp  a  range  from 
24  00  me  to  34  00  me  with  an  accuracy  of 
better  then  0.1'^  over  the  entire  range  The 
resonant  cavity  has  a  Q  of  not  less  than  1000 
and  normallv  from  1000  to  2000  The  unit, 
supplied  with  a  pickup  dipole  interconnecting 
cable  and  adapters,  may  also  be  used  for 
relative  held  strength  measurements. 


i 


Wi-13  ilONAl  GiNItATOR 
A  varaatUe  x-band  signal  generator  provid¬ 
ing  a  ftotirce  ot  pulsed  or  Cw  power  and  hav¬ 
ing  provisloae  for  aquare>wave  and  saw¬ 
tooth  modulfition.  Accurate  monitoring  of  the 
R7  output  U  accomplished  svith  a  thermistor 
bridge  and  a  calibrated  atten^&^>r.  The  power 
to  clcctrcrdcslly  reguiated  to  usure 
'  TgtfoR  ol  the  723A/B  Klystron  os- 
‘  J  .r  .  V  "  wwe«i 


WL-A2 
ICHO  BOX 

A  pr>rtable  ringipg  cavity  for  mi¬ 
crowave  research,  the  unit  has  a 
frequency  range  from  9320  to  94 2U 
me,  with  a  Q  of  50.000  to  80.000. 
The  echo  box  le  uaed  for  relative 
power  measurements,  spectrum  anal¬ 
ysis.  frequency  checks,  tests  for  un¬ 
stable  oMratlon  and  a  host  of  other 
appUcatfons  in  the  laboratory. 


Wt-89  VOLTAGE  DIVIDER 


An  indispensable  aid  in  high  powttr 
radar  and  transmitter  measurements 
this  unit  has  provisions  for  100  1 
and  10  1  voltage  division  It  can  be 
used  with  an  oscilloscope  to  measure 
video  pulses  between  200  and  20.000 
volts  in  high-impedanre  circuits.  The 
ratio  accuracy  is  within  >-15'/#  and 
transmission  is  within  2  db  from  150 
cycles  to  5  megacycles 


WL-IOS  TERMINATION 

This  I"  X  V*"  waveguide  hi-power  load  la 
capable  of  dissipating  a  peak  power  of  200 
kilowatts  and  an  avcnige  power  of  150  watts 
The  VSWR  is  less  than  1.10  over  the  entire 
frequency  range  of  9300  to  9450  me.  All 
accessories  including  carrying  rase  and  cou¬ 
pling  adapters  are  supplied  with  the  unit 
PRICE:  SBO.OO 


WL-Y02  RUISE  GENERATOR 

Equivalent  to  the  TS-102,AP  Range  Cali¬ 
brator.  this  crystal,  controlled  pulse  generator 
produces  a  square-topped.  50  volt  synchronis¬ 
ing  pulse  of  .8  microseconds  at  a  prf  of  400 
800.  1600  or  2000  cps.  and  a  triangular 

marker  pulse  of  0  4  microseconds  duration  at 
a  prf  correimonding  to  a  pulse-echo  distance 
of  1500  ft.  The  phase  between  the  marker  and 
sync,  pulses  is  continuously  variable  from 
—  180  to  -  180  degrees.  PRICE:  SStO.OO 


Wl-125  ROWER  METER 
This  Instrument  Is  a  compar*:,  battery  oper¬ 
ated  thermistor  bridge  designed  to  measure 
power  in  the  range  of  2400  to  3335  me  .  and 
having  a  fuil-acale  sensitivity  of  2  milliwatts 
Among  other  applications,  it  can  be  used  to 
measure  antenna  patterns,  check  standing 
wave  ratio  and  determine  average  or  peak 
powers.  A  complete  set  of  accessories,  inriud- 
ing  a  10  db  and  16  db  attenuator  pad  for 
measuring  higher  power  levels,  are  supplied 
with  the  unit  PRICE:  $2BO.OO 


BC-321  nitQUiNCY  METER 

Tii.s  universally  used  and  time-tested  ixfr 
atruinent  is  a  preciaion  meter  designed  to  mea¬ 
sure  or  radiate  R.F  tmnuls«  s  between  125  aftd 
20.000  KC.  The  overall  accuracy  of  the  uau 
Is  0  034  over  the  entire  operating  range  It 
ia  portable  and  completely  self  contained  or. 
11  deairt»d«  it  can  be  obtained  with  a  power 
auppiy  for  115  volt  operation. 

PRICE: 

wttheut  MoAulatlati  B12S.OO 

With  ttodi;«et!sn  iOe.OO 

llSy  Pawar  turpiy  BB.OO 


SG-8/U  NOISE  GINERATOR 
This  popular  model,  employing  a 
5722  temperature  limited  diode  as 
the  R.F  noise  source,  can  be  used  as 
an  absolute  means  of  receiver  noise 
measurements  mh  well  as  for  funda¬ 
mental  studies.  The  normal  Input  im¬ 
pedance  is  270  ohms  but  a  50  ohm 
adaptor  la  supphed  with  the  unit  as 
a  standard  accessorv 

PRICE:  fXBO.OO 

f 


TS-100 

OSCILIOSCOFE 


This  Instrument  can  lx*  used  with 
a  linear  sweep  as  a  general  purpose 
test  oscilloscope  or  it  can  be  used 
with  a  circular  sweep  as  a  precision 
range  calibrator  It  has  a  PRF  rate 
of  .100  to  1500  i>er  second,  Triggrr 
input —  15  volts  at  100  volts  per 
microsecond  rise.  Trigger  output  — 
120  volts  I  -f-  20  volts  I  It  can  be 
used  for  detecting  'jitter"  in  trigger 
divider  circuits  end  modulator  trig¬ 
ger  pulse,  and  also  for  determining 
and  adjusting  division  rate.  ^ 

PRICE:  SSSO.dO 


WL-90  DUMMY  LOAD 

Provides  a  50  ohm  termination  in  the  form 
of  a  50  to  1  ratio  voltage  divider  for  making 
over-aii  performance  tests  on  radar  units  such 
as  the  AN  APW-7.  13  1.3A.  23  and  a  host  of 

other  equipments  in  this  frequency  and  power 
range  The  49  and  1  ohm  resistor  elements 
are  carbon  coated  ceramic  rods  m  helium 
filled  glass  tubes  and  are  capable  of  dissipat¬ 
ing  up  to  500  watts  at  a  pesK  voltage  of 
I  5000  volts. 

J 


! 


L 


WL-2b8B  U  CRYSTAL  RECTIFIER 
TEST  SET 

A  combination  ohmmeter-ammeter  designed 
to  measure  the  electrical  <haractenslics  of 
microwave  crvstal  rectifiers  such  as  the  1N21 
and  IN23  series.  Tne  instrumtint  is  completely 
self  contained  and  requires  only  a  single  1  -j 
or  2-voits  cell  for  operating  power 

PRICE:  $B3.7S 


LABORATORIES,  INC. 

HARVARD,  MASS. 

Tel:  HARVARD  250-AYER  300-TWX  HARV  193 
Coble:  WESIAB 
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MICROWAVE  TEST  EQUIPMENT 
TS148  UP 

SPECTRUM  ANALYZER 


TS-147  C/UP  TEST  SET 

Hard-fo-get 

X-Band  SIGNAL  GENERATOR 
Now  Available 


Field  type  X  Bond  Spectrum  Analyzer,  Bond  8430-9580 
Megacycles. 

Will  check  Frequency  and  Operation  of  various  X  Band 
equipment  such  as  Radar  Magnetrons,  Klystrons,  TR  Boxes. 
It  will  also  measure  pulse  width,  c-w  spectrum  width  and 
Q  or  resonant  cavities.  Will  also  check  frequency  of  signal 
generators  in  the  X  band.  Can  also  be  used  os  frequency 
modulated  Signal  Generator  etc.  Avoiloble  new  complete 
with  all  accessories,  in  carrying  cose. 


Test  Set  TS  147  C  UP  is  a  portable  Microwave  Signal  Gen¬ 
erator  designed  for  testing  and  adjusting  beacon  equipment 
ond  radar  systems  which  operate  within  the  frequency  range 
of  8500  MC  to  9600  MC. 


Other  test  equipment,  used  checked  out,  surplus 


TSKl  SE  K  Bond  Spectrum  Analyzer 

TS3A  AP  Frequency  ond  power  meter  S  Band 

RF4A  AP  Phantom  Target  S  Band 

TS12  AP  VSWR  Test  Set  for  X  Band 

TSI3  AP  X  Band  Signal  Generator 

TS14  AP  Signal  Generator 

TS33  AP  X  Band  Power  ond  Frequency  Meter 

TS34  AP  Western  El  Synchroscope 

T35  AP  X  Bond  Signal  Generator 

TS36  'AP  X  Band  Power  Meter 

1-96A  Signal  Generator 

TS45  X  Bond  Signal  Generator 


TS47  APR  40  400  MC  Signol  Generator 
TS69  AP  Frequency  Meter  400-1000  MC 
TSIOO  Scope 

TS102A  AP  Range  Calibrator 
TS108  Power  Load 
TSI10  AP  S  Band  Echo  Box 
TSI25/AP  S  Bond  Power  Meter 
TS126/  AP  Synchroscope 
TS147  X  Band  Signal  Generator 
TS270  S  Bond  Echo  Box 
TS174MP  Signal  Gen.f'i,. 

TS175,'AP  Signal  Generator 


TS226  Power  Meter 
TS239A  Synchroscope 
TS239C  Synshroscope 

SURPLUS  EQUIPMENT 
APAIO  Oscilloscope  ond  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APR4  Receiver 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Radar  Jamming  Transmitter 


MINIMUM  ORDER 
25  Dollars 


Cablet: 

TELSERSUP 


YOU  CAN  REACH  US  ON  TWX  NYl-3235 


Large  quantities  of  quartz  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT17IB  others. 

Quartz  Crystal  Comparators. 

North  American  Philips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  beaded  coaxial 
Cable. 


SPECIAL 

Wide  Band  S  Bond  Signal  Gantrator 
2700/3400MC  using  2K41  or  PD  B365 
Klystron,  Internal  Cavity  Attenuator, 
Precision  individually  calibrated  Fre¬ 
quency  measuring  Cavity.  CW  or  Pulso 
Modulated,  externally  or  internally. 


TV  tllMoiiKie  INC 

tM  UtttTY  STZUT  N(W  VOM  A  N. 

WOm9t» 
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Itrajifl  Nfw 


Pric* 

S140 

4.S0 

7.95 

.91 

4.lt 

1.M 

9.95 
1.S5 
1.79 

5.95 
2.2S 
4.59 
9.9  S 

19.9S 


\m.  i  'iK 

ISO.  .  ,  ss  I  5«K 

150 .  ''>•  j  I  oK 

r.oo . IM  :  I'.K 

!  OK  **  'I0  2'.K 

I  5K  . .  r»  10  Tr.K 

2. OK  I'i  looK 

SS:  Scr»w-drlv#r  ftlot. 

*1  Split  loclting  bushing. 


mm  o  tiri— othi»r  2.''0  mii 


SEARCHLIGHT  SECTION 


^eUoHce  S^iecc^U^ 


SOUND  POWERED  HANDSET 


TP  10  Typ**- -InrltjdM  5  ft  cord. 
IJHKH  VO  HAT’n':UIES  OH  fTX- 
TKILVAL  POWKU  HOIJUCK 

pair— SI8.95 


SOUND  rOWERCD  HEAD  A  CHEST  SET 

'l*.vi»«*  .M  Il'  Md  AH'l  Chfst  S«*t  Unkfi'i  New  For  Work 
lU><fUlrlnK  !'''■»•'•  F-e  ff  Ifitndi.  IKavy  iNjtv  fori'j.f'.  <f 
Ifeadji^t  with  2  I’hon**^  and  rh#**l  Mike,  lnflud**'»  ‘Jo  kt 
lltiblv  r  \  ..rd .  EACH  SI  I  Sk 


TELEPHONE  FIELD 

WIRE 

WIIO-B 

Va  MILE  COIL . 

$7.95 

1  1  MILE  REEL . $14  95  | 

HAYDON  TIMING  MOTOR 

1  R.P.M.  11SV..  60Cycl«...$1.9S 


$1-79 


TIMING  MOTOR 

$  RPM  IIS  V.  60  eye 
E.  tngrohom  Co. 


Timer  Industrial  Timer  rorp  l.S  min  <*n  I’J  min  off 
f’ontlnuouN  Jif,  V  A  r.  Fully  cased  IM.us  Into  iR’ia! 

Mickft  . . $5.^0 


TIME  DELAY  RELAY 

Raytheon  CPX  24109 
I  Min.  Delay.  115  V.,  90  Cyrie 
2'^  M*c«intl  rerjTllng  time  eprltig  return  • 
MirroHWlfch  r«*nta«*t,  lOA  •  !!**M.'*  ON  as 

i-.njf  as  power  Is  stipplicd  •  Fully  C’a'«ed  • 
ONLY  . . . $6.50 

JONES  BARRIER  STRIPS 

S9.17  2-UI  $9.17  I  7-UM4W  S0.S6 

.11  S  Ml  .29  O' Ml  .U 

.71  S  ItmW  .27  fk-UmW  .94 

.29  .1  MIW  .27  b  141Y  .71 

.21  4-Ml  .24  !  9  Ml  .52 

.59  S-I4I  .29  2>I50  ,41 

.59  S  UmW  .41  5<IS0  .90 


2  14tlY 
V  140 
VI40*4  W 
•  4  I  PI 
A'lPi 
TTt  -iiiiW 
10  IPt^W 


lO  lPt^W  .59  5  ItmW  .41  5“1S0  .90 

PULSE  TRANSFORMERS 

UTAH  O.'h?  3  windln».'s  iieak  2o0  VIM'  «’urr*‘rit  10  MA 
'Iniin  Itiitio  1-1  1  liitiM‘<lanrn  N'arlaMe  0  r.unii  o* m 

Sr.>  50 

M\S>  MTIIFII  l*rr,RF  THANSFOKMI  Its  IN  s'|  0(  K 
IMTA  FI'ON  III  OI’KST 

3  AG  FUSES 

Amp.  P.r  100  I  Amp.  Pm-  100  I  Amp.  P.r  100 

H  S..00  >4 .  S4.00  H  Sl.OO 

•<  .  4.00  I  .  3.00  in  1.00 

4.00  I  4 .  3.00  'I-.  1.00 

r.  1.00 

3  AG  FUSE  HOLDERS  (Finger)  2Se 


Ty|..  1:11  ‘-iVV  lO"^  14.00 

i;!!  sw  r."„  111-...  1.00  |mt( 

TyprCH  IW  in  ’.  Of  r.  7.00  |»-r  C 

(III  IW  r."„  .  lo,*..!.  14.00  i>.rr 

Tvih-  III!  2W  in",  ll.-...  9.00  IMTI' 

1111  2 W  r,'”„  74.- r,.  l(.C4i..r<' 

AVAILABLE  IN  ALL  STANDARD  RMA  VALUES 

POSTAGE  STAMP  MICAS 
AVAILABLE  IN  ALL  STAN''ARn  RMA  VALUES 
PRICE  SCHEDULE 

5  mmf  to  nln  m.nr  V 

nni  ■„  0)11  iiir.l  9.' 

«nir>  to  iMi'.n  mf.l  IS' 

.nnh?  to  .(Mini  niM  .  .  20<- 

111  niril  .  . . .  2»y 

SILVER  MICA— POSTAGE  STAMP 
AVAILABLE  IN  ALL  STANDARD  RMA  VALUES 
PRICE  SCHEDULE 

in  nimrto  mil  inoif  iny 

.nni  mf.i  to  mi2  oif.i  yn 

.01122  iiiM  lo  iMim  iiiM  ■  -  .  10# 

01  iiifil  91^ 

ASSORTMENTS 

CiEARS  100  SM  M4I.  (;F\UH.  ItFSHIM  <  A 

Vi  *'0 

RESISTORS  200  >.  W  ATT  ALL  INS|  L\1|  |»  >M|  •; 

H'  V\  M  \l»i;  !'»  V> 

HARDWARE -A  IIm  llol.TS  M  TS  LM.^  WV'iif 
Fits  FTF  _ _ _  _ A  >  00 

PHOTO  FLASH  COMPONENTS 

32  tnfd  2'.M0  IM'  Oil  Filled  Condenser  515  RO  ra 

30  mfd  2Mt0  V  IM’  Oil  Filled  Condenser  5M  ea 

Transformer  Fill  115  V  Oit  cv  SK4’  ‘'<M>  \  in  M  s  .  i,i 
two  2  5  F  ulndlnita  for  voltaae  douLllug  with  2X2  T'lt**** 

$L05  ra. 

CK  5517  CKIOn  5^ 

2X2Tutv  ‘= .  SpfH-Ut  ,  ?  for  51  00 


RESISTORS 


two 

KAf’H 

UNIVERSAL  JOINTS 
ALUMINUM 

U'  hole.  H'  O  n. 
long  vvUli  tuo  ♦)  '32  taupt'd 
«*<•!  srrf‘W  hoten  K.VKII  854 
0.1>.  1  ’i"  l-  ng  with 
Uitpt'ti  Sft-bcrew  hol»*!i 

DIL  FILLED 
V.O.C.  PrIc. 


CDNDENSERS 


$9.95 


DIL  FILLED  AC  CDNDENSERS 


CDAXIAL  CABLE  CDNNECTDRS 
A  full  line  of  itn  approved  connector,  in  .lock 


AN  CONNECTORS 

See  Our  Ad  February,  1953  Electronics 
PHONE!  WIRE!  WRITE!  YOUR  NEEOS 


TERMS  Caih  with  Ordor  or  3S*«  Deposit  —  Batanro 
r.O  D  Met  Id  Days  to  Rated  Account^.  All  Prices  jio 
Not  FOB.  Our  Warehouse. 


NEW  COAXIAL  CABLES  Jon  opproved 
Price  oer  Prict 

1000  ft.  loot 

I  •  s:»40.90  lit. 22  !'•  SI! 

I  1R7.FMI  M(.  •  ‘V  I  7f 


KEW  RCi'R  U  Unmarked  100  Ft.  Coil  Sperial  $5.95 


SELSYN  MOTORS 

Army  Onlnancc  Type  t’'7i<2tM  IISV.  60  fv  Transmitter 
Approi.  3  H'  Ilia  X  5-H"  L.  Uke  new.  .EACH  S27.SO 


SELSYN  MOTORS 

50  V  .".fi  I'v  Hlirti  Tuniue.  t'oimcct  In  Henrsi  I'.  r  Usn  On 
no  V.  61)  (  y.  Approx.  3  (lia  i  I,.  Mkc 

■Vyw  •  .  ONLY  $12.95  PAIR 

DIFFERENTIAL  Used  $4.95  ifw 
”Vc7S54V‘'-  New  $9.95^1^ 

rs,"  dia  X  .54^"  long 

r-F^t  lietwi-eti  two  <*7S24'<‘9  a  tlarnte'ner.  Can  Ik* 
foiiverted  tf»  Ill’M  Motor  Jn  lii  rnirutes.  Con- 

s»*r-oon  shiN'i  MiDi»lied.  H>mvert«d'  .  $5.50 

Mountir.Q  Brarkets  — Ilaki-Uie  for  ii4*lfiyn.9,  and  dlf 
ferentiaU  -^hown  above . 359  pair 

PRECISION  RESISTORS 

(WIRE  WDUND  SPDDL  TYPE) 

H  wall  ana  paccant  lolaranca  WW3  or  Equal  ISC  ea 

.250  7  4  It  37  105.4  400  51441  20K 

,314  9.1  211  123.4  414,3  5'»on  25K 

.502  III  48  25  125  705  1.500  3<|K 

.557  10.44  30  130  723  70141  32.49K 

.627  II  I  46  147.5  750  7500  .tl  3K 

.760  11.25  50  180  855  414111  35.89K 

1  11  74  52  210  2193  85141  16K 

1.01  12.32  55.1  220.4  2200  8801)  .37K‘ 

1.53  15  62.54  235  2250  lOK  «lK 

2  13.02  7  5  260  r.,00  12K-2"  47K 

2.04  13  15  79  81  27n  2850  1  4  Oi  k.  5nK 

2.53  13.52  87  298  3  3127  ISK  S9K 

3.54  1  3.89  97.8  301.8  40<4)  I5.75R  59.1SK 

S.26  14.98  100  366.6  4300  16.7K  79  OIK 

4451  I7K  I25K 

1  watt  ana  parcant  talaranca  WW4  ac  Equal  45^  aa. 

Bill  3.59  21)  270  2144)  7(44)  5I)K 

1  01  5.1  28  425  2200  81441  55K 

2  SS  5  21  38  1251)  3300  9144)  IMIK 

2  58  12  50  1750  6000  2nK 

1  watt  ena  parcant  talaranca  WW4  ar  Equal  SOc  ca. 

1I4)K  K'HK  150K  2piK  S20K  SOOK  60i)K 

I20K  IKIK  250K 

1  watt  WMfS  ar  Equal  5Sr  aa. 

n4K-2%  S22K-n>  645K-I%  7II0K-1''«  I  nic«-5r. 


1  MEGOHM  1  WATT  1%  Sl.SO 
TYPE  "J"  POTENTIOMETERS 

n«  Shaft  Ohmt  Shaft  j  Ohrrt^  Sh 


$1.25  EACH 


TYPE  "JJ"  PDTENTIDMETERS 
Ohm*  Shaft  Ohmt  Shaft  Ohmt  Shaft 

lOK  loK  ‘i/lo  30K-I0K  miK  ■’.K  * 

i:.K  »:.K  SS  tWith^wit.  h 

PRICE— $2  50  EACH 

High  Current  Filament  Transformer 

Amertfan  type  \N  I’ri.  10'  Hi'-  W  ♦’*'»  ev  I  |M,.i 
V  1  HI  jifuirv  K\  \  K'  KMS  ini;ul.  Tr.t  7xl«u 

•J  \Vf  vii  Iij.Mi  Kor  I  yf  As  Are  \V.  Mer 

SPECIAL  $2‘f.50  ea 
Kenyon  S-U<i40  S<  S’iZ  mL'MI*:  ;  l*rl.  lu.*i  !:'  ■  V  f  T 
f  \  S.e,  'N  m  Ainiih  Sl‘».$0  ea 

FILTER  CONDENSER  SPECIAL 

1  Vf  0  lOOIlVDC  irtl  fill.-.l  2  ■,i2kix4'6" .  $1.59  ca. 

RAYTHEON  PLATE  TRANSFORMER 

TYPE  U8355A 

IT;|  1  inv  '22oV  4tOV  f.O  cy. 

<1:1  SI  iiiOV  or  4  AMI’S  SKA'.  772  lOOX  Ci  4  \M!>S 
17S0  IlMS  TKST,  IIICII  $19  9$ 


$4.88 


Choke  10  hy 
400  MA 
90  OHMS 
HERMETICALLY 
SEALED 


STORAGE  BATTERIES 

DIM)  WillaiU  2  Milt  ‘Ju  nmp  hrs.  hnill  in  •  :  aru*'  I'l 
■h.afor  I  \  X  r.'a  hUh  HRWJi  NKW  $1  ‘f5  pi. 
I'Hi  i..f>  .  .  .,$1.75  ea.  lou-*  lots  ...  $l  50  e.i. 

Bn-2I2  U  2  voU  4‘*  aiiti).  Iir>».  »>',  .v  2  ,>  >  Ps  htnh 
r.liWI)  NKW  .  $2.15  eti. 

400  CYCLE  INVERTERS 

Lclohd  Electric  Co 

r  H1MI.1  ,  -N.  2«4  \  it(  ..2  \  MMii*  i:  r  Nf  «»'.»•  '  'v 
fi'O  «  >r.  J  iih.i-e.  I.Vmj  V.A  I'f)  I'F  .  . . $2y.I:0 


Minimum  Urders  $3. 


on  C'ur  Mallng  Ll.tt 


CO 


mmQWR 


Arch  St.,  Cor.  Croskey  Philo.  3,  .Pa.  Telephone  Rittenhouse  6-4927 
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December,  1953  —  ELECTRONICS 


I 


SEARCHLIGHT  SECTION 


WKITl  fOR  OUR 
fRll  BUUiriM 

|MoAe  good  items 


I  H*.  Pric*'  N*.  Pf.€«;  N«.  Pfl«*  N*.  Prle#j  M*. 

<AC7  .It'  <170.  .M  170Cf  .  .««!  7S . If'lJSl... 

(AC7W  3.2S  (fA7  .71  17Ct  .It  7«  .  .C9  7iSS.  .. 

PriM  «*DfiG  ,U  4SA70T  .47  IjrSGT  .79  77  .  .49  7J34  . 

CAD7G  1.79  4SB7V  1.94  12H4  .49  71  .79  7737 

SI. 49  4AC4G..  .99  S9C7  .93  lliSGT  .SS  79  .99  2719 

.47  4Ar4G..  .99  49r»7CT  .94  12K9  .79  99  .  .49  2il9 

.49  4AG4  .  .79  4tP4  .93  1207GT  .47  91  1.41  2J49 

.41  4AG7  .  1.44  4»r4GT  .99  129A7  .49  92  .  .  1.19  2J4f 

.71  4AN4  ..  1.29  4«r7  .74  129A7GT  .49  91  .  .  1.11  2i49 

.72  4AJ4  1.94  4SG7  .74  12SC7  .99  93V  1.24  2J49 

.79  4AK9  .94  4SH7  .74  12SF9  .79  94/4X4  .74  2144 

1.39  WC-4AI44  44M7CT  .74  12SF40T  .79  94  .  .79  2J44 

■  99  1.94  49J7  .71  IISF?  .94  99V  .44  2J41 

.79  4AM4Mr  2  94  4Si7GT  .49  124G7  .94  117N7GT  1.49  2J44  .. 

.74  4AM4  .99  44J7Y  .94  S24H7.  .71  117P7CT  1.99  2M2S 

.94  4AI.4  .49  4SK7  .72  12%J7  .  .71  11721  .  .44  2M24 

.49  4AL4W  2.44  S4K7GT  .72  12Si7GT  .44  11724GT  .97  2M29 

.49  4A04  .  .72  44L7Gr  .91  12SM7  .49  999  1999  1.49  2K29 

.49  4AQ4  .79  44N7GT  .73  124L7GT  .91  mm,.,  ■■■■■—  2M29 

.99  4AQ7CT  1.24  4SN7<  12tN7GT  .99  Trant-  2KI3 

.71  4AR4  .  .79  WGT.  2.19  129Q7  .49  mtttin*  2HS3A. 

.49  4A$4  .99  44Q7  .44  174Q7CT  .49  anA  *p«cl«l  2K39 

.49  4A44  2.24  4SQ7CT  .44  12SN7  .79  PurpPM  2M44 

.71  4AS7G  4.24  44117  .43  12Slt7GT  .79  Tu9a«  2H44 

.49  4AT4  .41  4447  .99  12X3  .99  ■I  SAPl 

■  49  4AU4GT  1.21  4ST7  1  04  1221  99  T»p«  1AP4 

.49  4AU4  .  .44  4T7G  1.23  14A4  .  .97  N«.  Prlc«  3«22 

.99  4AV4  .49  ST9  .99  14A7  .74  OA2.  4.94  CL-l 

.49  4B4G  .  1.24  4U4  .99  14«4  .74  OA3  1.14  3S24 

■  74  4»4  1.29  4  U7G  .44  14B9  .99  OA4G  1.24  3B24W 

.79  4B7  .94  4V4  1.49  14C4  119  OB2  1.19  3B24 

.74  4B9  .74  4V4C  .99  I4C7  .91  OB3  .  1.19  iB24 

.49  4B9G  .  .74  4V4CT  .47  1494  .99  OC3  .  1.19  3B27 

.49  4BA4  44  4Wr4GT  .44  1497  1.99  003  .94  1B79 

.97  4BA7  1.29  4W4GT  .99  14r7  .19  1B21A  2.44  3BP1 

.99  4BC4  .99  »X4  .49  14H7  .99  1B22  2.49  SC22 

191  4BC7  1.10  SX4GT  .49  14J7  .99  1B23.  9.49  3C21 

.91  4BD4GT  1.49  4  V4G  .99  14N7  .99  1B24  JC34 

.93  4BD4  .14  42V4G  .99  14R7  .99  Wmtt  12.94  1C:7 

.93  4BE4  .44  7A4  .74  1447  .  .99  1B34  3Clt 

.93  4BFS  1.19  7A4  .79  14W7  .99  4*1*  .  19.94  CL-C 

.92  4BF4  .91  7A4  .74  14X7  .99  1B24A  39.49  3C37 

.74  4BG4G  1.99  7A7  .  .  .74  19  .99  1B?4  .  3.71  3C44 

.93  4BH4  .  .94  7A9  .79  19T9  .99  1B27  14.94  3CP1 

.74  4Bi4  .94  7AD7  1.44  22  1.14  tB29  2.74  1021 

49  4BM7  1.49  7AH7  1.99  24A  .09  1B12  .  .  3.74  30P1 

.99  4BL7GT  1.44  7B4  .79  24A4  1.14  1B34  .  11.99  30P1A 

.99  4BN4  1.49  7B4  .79  24i*GT  .49  IBIC  .  12.49  SC29  . 

.49  4BQ4GT  1.29  7B4  .79  2424  .79  1B17  .  14.79  3CP1 

■  79  4C4  .14  7B7  .79  24  .79  1B39  32.49  1FF7 

.71  4C4  .79  7B9  .70  27  .49  1B49  4.94  1FF7A 

.49  4CB4  .79  7C4  .44  2907  1.94  1041  41.94  1GP1 

.71  4C4  .73  7C4  .79  39  .79  1B42  9.99  3HP7 

.71  CC9C  .  .94  7C4  .79  39  S»*c.  .44  1B49  49.33  3i31 

.71  4C04G  2  21  7C7  .79  31.  .44  1H79  .99  4  124A 

.77  4CL4  1.40  7C4  .79  32  .49  1P2I  34.99  4-249A. 

.44  404  .99  7E4  .49  33L7Cr  .97  1P33  4.19  4022 

.93  409G  .  .93  7C7.  .93  33  .49  1P34  1.27  4Al 

1.29  4rS  1.10  7F7  .99  34  .49  1P29  .  2.99  4AP19 

.79  4F4GT  .93  779  1.34  34.41  .49  1F39  2.94  4B32 

.79  4F4  .99  7G7  .99  34AS  .72  1  021  122.49  Ei-4 

.94  4F4G  .  .97  7H7  .79  34B4  .74  1921  .  .  9.49  4B24 

.49  4F7  1.04  717  1.19  34i4GT  .47  122  .  1.74  4B24< 

1.94  4F9G  .91  7M7  1.19  34W4  .44  2A4G  1.22  CL-4 

.41  4G4G  .99  7L7  .97  14V4  .72  2AP1  9. 94  4B32 

.94  4H4  .44  7N7  .97  3474GT  .49  2AF4  9.94  4C2T 

1.49  4N4GT  .44  7Q7  .79  1424GT  .44  2B4  2.19  4C34 

.47  414  .49  7R7  .94  14  .44  2B22  7.29  4C27 

1.14  414C  .41  7S7  1.11  37  49  2C7t  .44  4139 

.17  C14CT  .44  7V7  1.11  31  .49  2C22  .44  4139 

.77  414  .94  7997  1.11  39  44  .49  2C24  .39  4142 

.93  41999  .  1.74  7V4  .73  41  .71  2C79A  .49  4X1494 

.77  417  .99  724  .79  42  .  .  .79  2C11A  4.94  4X4994 

.79  417GT  .79  19  .39  43  .79  7C34  .49  4X 

44  4I9G  1.29  12A  .44  44  .79  2C19  22  99  19991 

1.49  4M$GT  .99  12A4  .44  4424CT  .99  2C19A  29.00  4AP1 

1.91  4li4CT  .44  12A4CT  .44  44  .  .91  2C49  .  12.99  4AP4 

.49  4B7  .79  12A7  1.14  47  .  .99  2C42  23.71  Ci-CSl 

.99  4R7G  .94  12A9GT  .77  49  1.99  2C4I  .  17.74  IBPl 

.92  4L4G  1.94  12AH7GT  1.32  49A4  .99  2C44.  1.29  4BF4 

.79  414  1.97  l7Ai.4  .79  49B4  .49  2C44  .  71.49  4C72 

.47  41 4G  149  12AT4  .44  40C4  .49  2C41  ..  4.71  SCPl 

.71  4L4GA  .  1.39  12AT7  .99  49t4GT  .43  2CI3  .  31.74  4CF7 

.971  4L7  .99  12AU4..  .71  49V4GT  92  2021  1.44  4021 

1.49  417G  .94  12AU2..  .94  44  99  2E22  ..  1.94  4022 

1.29  4N7  .99  12AV4.  .44  LSSB  .32  2C24  4.19  4-244 

.92  4N7CT  .99  12AV7  .99  44  .49  2C24  3.79  irP7 

1.94  4F4CT  .  .94  12AW4  1.29  47  .49  2121  9.74  4HP1 

.94  4Q7  .19  12AX7..  .99  49  .49  2i22  0.94  4MF4 

.13  4R7  .79  I2BA4  .49  49  1.24  2124  .  24.74  4J24 

.91  494  .72  t2UA7  .94  79L7GT  1.29  2J27  22.94  4J29 

1.19  4S7  1.04  12BOfi  .99  71A  .79  2J31  27.09  4iPS 


PrlcA.  N«.  P*1c«'  N«.  PHcp'  N*.  Pricpj  N«. 

n.99  VU.lllt  1.99  on  .  149.24  914  l.ft'  1919. 

29.49  Mri-lllA  1.32  491A..  4.31  914  .  .  4.21  1431 

21.74  HV.U4B  .74  492A  .  1.47  914  1.44  1412. 

19.74  Wf-llTA  .94  493AX.  1.24  124  1.24  1431 

19.49  F-121A  7.74  49CAX  .  1.24  429  .  9.49  1419 

.14  WE.124A  3.99  497AX  .  1.47  929  9.91  1442 

4.74  F-127A  22.49  427  .  .  17.49  9799  ..  11.94  1444 

3.39  VT.I27A  S.49  419  .  22.99  t29B .  .  .  17.94  3444. 

3.24  AB-149  12.49  431  7.49  4390  2.94  1444 

77.49  VR-149  .94  412A  3.74  •32  7.94  1444 

47.49  FC-144  41.49  W1..413  19.49  t]2A  .  9.94  1994 

4.94  FC-172  29.49  419  .  2.29  9S1A  .  19.49  1949 

9.94  FO-174  14.49  441  .  .  1.49  934  ..  4.19  2992 

4.14  FG.199  12.14  474A..  29  49  937  1.44  2949 

1.19  HFTfO  14.49  479B  14.79  tit  .  .  J.74  2941 

9.44  L.299B  44.99  RU419  21.14  941  49  4419 

4.49  29SA  .  7.49  HV414  .49  941  .*9  4417/ 

14.94  29SB  .  4.11  419  211.74  9443R  .  9.74  191 

14.94  794A  47.49  KU'423  19.49  949  29.49  4419. 

14.94  CE.294  1.14  424  47.99  941  47.9#  4449 

11.74  211  .94  MU-437  19.49  942  19.49  4449 

4.49  WE.  MU«439  72.49  ISIS  294.79  4441 

22.49  2110.  12.49  MU-429  11.79  949  499.99  4442 

.19  wrc-  4liri  4.99  949  4.94  4443 

.19  21IE  12.99  WL.  9(1  .  22.49  44M 

14.49  2121  42.49  4J2B  24.19  944  .39  4444 

11.49  3RE>214A  .24  MX442  11.14  944  .  1.29  4447 

14.74  2I7C  9.94,  WL.442/  KiA  1..49  4149 

.99  WC>  4441  42.49  944A  Ir.'  4449 

.94  229B  144.99  1BI.-444  '  3024  1.24  4449 

1.94  32IA  1.94  449  12.99  149  1.14  4441 

.44  227A  3RL-479A  9.79  9498  124.49  4491 

4C27  4.49  Wl-4f2  22.99  t72A  3.94  4442. 

4.94  WE.2I10  2.24  472A  14.39  974  1.14  4413 

1.94  232CH  249.99  MU-OIC  42.24  974  1.49  4494 

.44  RX-733A  4.94  477  42.24  979  1.94  4499 

144  FG.234A'  479  44.94  990  449.99  4492 

1.99  4442  94.49  191-441/  994  1.79  4491 

1.14  WE-344A  7.34  4449  .  49.99  994  1.74  4494. 

1.94  WE-249B  4.49  799A  24  49  994  2.49  4419 

1.42  WE-249C  4.49  790B  .  24.49  9998  179.99  4411 

9.24  249R  17.49  799C  .  .  .  24.49  999RA  299.19  4419. 

249^H  22.49  799  0  24.49  991  219.44  4421 

4.71  249ri  22.49  791A  9.94  192  219.44  4422. 

22.44  3RS-244A  4.99  791A  4.94  9930  344.74  4433. 

.49  1IVE-347A  1.77  794A  .94  I91A  417.40  4434. 

4.94  FG-371  794A  3.24  tSIAR  4434. 

I  4441  €2.49  794AV..  44.99  1137.99  4437 

4.94  1RE.374A  4.49  794BV  44  99  994  931.99  4429 

4.94  274B  2  94  794CV  44  99  t94R  1374.99  4429 

.44  WE  374A  4.94  794FV  44.99  992P1  9.94  4441 

1.74  WE-3I1A  4.24  704GV  44.99  994  1.49  4444 

132.49  WS-394A  4.47  797A  7.94  911  11.74  4441 

4.92  WE-294A  4.74  797B  .  14.99  917  3.45  4444 

1.99  I94TH  9.74  79IA  4.74  919  1.94  4444 

.79  194TL  9.74  799A  .  .  3.94  929  3.74  4479 

.44  397A  4.34  719A  .  1  79  931  1.14  4471 

4.49  WE-llOA  4.34  7I3A  1.44  934  2.97  4474 

2.44  113A  3.94  714AV  19.71  924  2.14  4474 

(4.99  WE-313C  4.14  714A  (  24  924  2.(1  4(9] 

(.(2  314A  .19  7148  9.94  937  1.14  4494 

(4.99  TR.II7.  11.49  714C  .  19.49  929  2.97  4494 

(4.99  327A  4.34  717A  1.47  911A  4.99  4497 

r  1.14  WE-11IA  9.74  719AV  44.99  944  ..  .19  4491 

22.49  WE-  7198V  44.99  944  .44  4492 

14.49  141A  114.99  729DV  94.99  944  .49  4(91 

.49  WE-  771A  1.94  947  .49  4(9( 

3  34  74(A  2.74  732A  2.34  949A  .49  471J 

1.32  WE-  721A  .  9.94  949  2.24  4719 

1.S3  149A  0.94  72IA/B  19.49  991  .44  4719 

4.24  1  498  4. 94  T74A  3.37  1991  .41  4729 

4.99  WE  1448  4.44  7348  3.32  CM  1994  (9  4724 

1.19  }(9A  4.94  724A  l.94<  CM-1994  3.19  473( 

.44  i71A  .94  734A  .  14.49  CK  1911/  4727 

3.99  3718  .94  7348  49.99  4417  2.24  4714 

1.19  39IA  2.94  724C  (4.99!  1291  .79  4734 

14.19  I^IA  4.49  719A  .  24.99  1293  44  4749 

394A  4.49  799V  1.49  1291  97  4741 

24.99  WE-399A  4.79  999  1.79  1394  .49  4742 

1  419R  144.99  991A  .44  1294  .47  4741 

39.49'  414  119.(9  192  1.39  1(93  3.34  4749 

2.39  CL-414.  901  4  94  1411  .  .99  4749 

2.39  4449  .  19.49  (04  4.49  1414  2.99  4741 

2.99  417A  .  14.94  904  11.49  1414  1.97  47(1 

9.9}  4i4A  24.49  997  1.(4  1(19  .19  477# 

F  3.(2  444  1.74  904  2.(4  1429  (.24  (771 

7  9  94  1-49  1(22  2.34  4179 

'•••  4448  3.94  919  19.94,  1421  3.99  1794 

- .  449TM  43.49  911  1.49  1(34  .  .  1.99  1794 

24.49  449TI.  43.49  OllA  ..  4.24  1434  .  .39  4794 

19.49  441  4.74  913A  1.49  1(24  -39  (914 

1.19  471A  7.(4  ill,  1(.4(  1(79  .19  4922 


R* 

OOA 

OlA.. 

024 

024A  . 

1A3 

1A(GT 

1A7GT 

1A84 

IBIGT 

1B4P 

IBS 

ICSCT 

1C(  . 

1C7G 

lOSGP 

lOIGT 

1E4GP 

1F4  . 

1F40 

1F( 

1G4CT 

1G4C 

SG4CT 

1H4G 

1H4GT 

tH4G 

IH4GT 

1J4G 

1 J4G 

114 

1LA4 

1LA4 

11B4 

1LC4 

1LC4 

1104 

1LE3 

1LM4 

IINS 

1N4GT 

1N4G 

IF4CT 

IQSGT 

104 

1R4 

1R4 

144 

194 

1T4 

ITSGT 

1U4 

1U4 

IV 

1X3A 

3A1 


Tr«n*> 
mtttlnfl 
inA  *p«clal 

PurppM 


287 

2E4 

2X2 

2X2A 

SA4 

3A4 

3AIGT 

987 

3C4 

304. 

104 

SQSCT 

194 

3V4 

SA24 

4M4CV 

IT4 

4U4G 

4V4G 

SW4 

4X4G 

4V1GT 

SV4G 

421 

424 

4Ai 

(A( 

4A7 

4A9 

4AB4 

(A87 

4AC4GT 


GENERATORS  AND  INVERTERS 

t.r  71t.lA  CCNCIIATOR  (SA\V  NtN  \  ' 


OIL  FILLED  CONDENSERS 


COAXIAL  CONNECTORS 


4374.00 


7400 

7400 

7400 


REVERSIBLE  GEAR  HEAD  MOTORS 


279V  AC 
2)4V  AC 
nOVAC 
HOV  Af 
DOVAC 
4«0V  AC 
4f>0V  A( 
4K0V  A( 


04  400  OM  (004 

.1  400  004.410  41 

.74  400  OM  434  44 

^4^  400  OM  449  40 

2  >  LOW  i'nERTIA  servo  MOTORS 

Oi*hl  FFE-29-11 -7AV  49  c*.  .11  Amp  4  Walt* 

Each  434  49 

MOLL9MAN~44  Vpit  (9  cycl*  4  wait*  1499  RPM 

432.40 

PIONEER -10947«2>A  3(  **M  499  c*cla  with  40il  raduc - 
tUn  (aar  414.49 

Minn.  H*na«wall  t*pp  119V  49  cv.  13.4W  Brawn 

ln«tr.  7(749-1  142  RPMi  14749-2  44  RPM;  70749.1 
27  BPM.  An*  Typa  .  419.49  pp. 


COAXIAL  CABLE 

P**  M  Ft.  typa 


Dalcp  4947137  I  M 
D*l<  a  49(4979  <M 
G.E.  48A19AJ178 


TACHOMETER  GENERATOR 

Etnicp  typp  PM  IM. 

DC  Tachpmattr  CO 

Gpnaratpr-Npw 


A  I»l»  ‘S'  1  «  t  U  h  I  '  SIMM 

UNr>KK  i>i<'  t  I 

Tprm*  34%  ca«h  with  prd**,  I 
All  prlca*  nal  F.  O.  B.  war* 
aRhIaat  I#  chanpa  withawt  nptlca. 


Wont  more  Infonnotlon?  Uw  post  cord  on  lost  pogt. 


ELECTRONICS  — December,  J953 


SEARCHLIGHT  SECTION 


442 


Wont  more  informotion?  Use  post  cord  on  lost  pd^c 


Dnrpm/Xir  1 953  —  ELECTRON  ICS 


BOX  356  X  EAST  PASADENA  STATION  •  PASADENA  8,  CALIFORNIA 


INVERTERS 


ALNICO  FIELD  MOTORS 

(Approx.  UM  OferAll  .  .  .  Z\**  z 
I  >4*  <1iAinMor> 

DELCO  TYPE  »SO«96M:  2*5 

TolU  IX:;  250  ni*M.  . $19.25 

PM  Moton  Oeleo  Typo  #5069371:  27.5  TolU:  1>C 
.\lnlco  KiAld;  lU.UOO  r.p.m. ;  tiimenMoni*  1'  x  1*  z  2* 
loutf:  zbaft  fxt4*Dalon  dlxroetcr  0.125' . $15.00 


10563  LELAND  ELECTRIC 

Output:  115  VAC;  400  c>vi«;  3  phiue;  115  VA; 
r.”)  I’ir.  Input:  28  5  VDC;  12  zmp . $59.50 


PIONEER  GYRO  FLUX  GATE  AMPLIFIER 

Typ«  12076*1  A,  eoruplete  wlih  tulKz . $22 


PIONEER  12117 

OUTPUT:  20  volu;  4I)m  €  volt  anip«*rf»>.  1 

INPUT;  24  V1>C;  1  amp .  $25  00  e a. 

ALTERNATOR,  CARTER 

.MfK.  CarttT  Motor  Co.:  OITIM  T:  7  VAC;  9  7  amp  ; 

tjtirti,  and  2y.'>  VlM’.  2'i«t  ariip^  INPUT.  2<;.r» 
Vii4’;  1U.5  amiH.  6500  ipin . . $49.50  «a. 

PE  218  LELAND  ELECTRIC 

Output:  ll5  VAC:  Siiiple  Phase.  I’F  :h*:  380  500 
>rie  l.'iOO  VA.  INPUT:  25  2.‘<  VIX!;  92  Arnpa;  8000 
IIPM:  t^c.  VuiU27.'*. 

BRAND  NEW .  $39.95  ea. 

PE  109  LELAND  ELECTRIC 

Output:  T1.5  VAC,  400  i'>r;  piiHM';  1.53  Amp  , 

koOo  Itl’M.  Input:  1.3.0  Vi>i’.  2*  amp  .  ..$65.00 

MG  153  HOLTZER-CABOT 

input.  24  \.  IH  .  52  aiiipv;  Output.  1  i '•  volt'*  -4<*0 
v.-l.  .  ,  7.50  \A.  afd  2«.  V  I'lr  lou  r\«le.  2.‘>0 

\A  ;ui-l  i.K'.l4:  «l  •  .$95.00fa. 

PIONEER  12130-,3-B 

Output;  12.  VAC.  i.lOaii.pM.  400  •  \t  \  <sin;:l»*  liha*<e. 
141  \A  Input:  2o  30  VUC.  18  J2  aJ^.p^  \\  ..lTa8“  and 
r»'»ruUf»*<i  . ^y  $75.00 

12116-2-A  PIONEER! 

Output:  115  V.\C.  400  tvc.;  Mitgln  iiltA>d< 

Input;  21  N  IX’  .5  amp . .J..  .$>>500 

10285  LELAND  ELECTRIC 

Output:  ll.’i  AC.  T.Mi  \  V  .  3  pl-liae.  4"0  ttcIp. 

.!«)  I'h  .  ami  26  vi-lt.,  ‘>0  amp-  phVM*.  4'i0  t  t-dn. 

40  I’K.  Input:  27  5  \Ik'.  op  t  <p|i\  duty.  *  »"0 

UP.M.  Vollagp  and  Kregutiicy  riRulated  A  $65. Qu 

10486  LELAND  ELECTRIC%^ 

Output;  115  VA(':  400  i  .vole.  pl.aN*-.  17.5  VA;  .80 
I’K  Input:  27.5  |m',  12.5  amp;  Cont  iMitv 

$90  00  ft. 

PIONEER  10042.1-A 

OC  INPUT  14  VnlU.  OUTPUT;  110  VoUh;  400  C.-rt  1e 
I  Pl.MM*.  .50  Watt . $75.00 

94-32270-4  LELAND  ELECTRIC 

Output:  115  Volts;  100  V.\:  .‘^inplo  l'haM>:  400  t'ycl**: 
.90  CK  and  20  Volts.  00  \A;  4o0  Cvde;  41  PK 
Input:  27  5  Volts  DC  18  amps  cont.  duty,  voliavf  and 
fre<i.  r>  .{ulated  . $95.00 

PIONEER  12147-1-B 

OUTPUT:  li:>  VAC  4n0  cycle;  Single  phase  INPUT: 
24  .'m  VI'M*;  S  atiips . $79. $0 

MG  149F  HOLTZER-CABOT 

OUTPUT:  26  VAC  (ii  25ft  \  A;  IlOV  01  5ftOV\:  Sin- 
jile  Idia-sp;  400  cvcle.  I.S'ITT  24  VIH'  ((t  36  amps. 

$75.00 

EICOR  CLASS  "A"  NO.  1-3012  08-7 

OUTPUT:  12'.  \  At  4iMf  cvrle ;  single  phaM‘:  100  VA. 
INPUT:  24  30  VIK',  II  aiiii^h;  Imty  int.  \L-ltape  and 
I'ro.jUHiicy  llegulatur  $99.50 


G.  E.  GENERATORS 

General  Klectric  Type  5  .\SH 
S1JJ3,  400  ryclen  out  at  U5 
Tolta:  7  2  amp^.  8.000  rpm. ; 
Mze  6"  mti^  X  6*  dia 

$69.50  et. 


AC  CONTROL  MOTOR 

A.  C.  SYNCHRONOUS  MOTOR  Tm  KHO  2505; 
\olt.s  115:  C>cU*H  60:  KP.M  2:  Mtg.  llOLTZLIt  CAHOT 
KLFCT.  Approx,  size:  2$ib"  z  25%'  z  2H'.  $15.00  ax. 


400  CYCLE  MOTORS 

PIONEER:  TYPE  CK5  2  Pha.se;  400  cyrlaa  $25.00  ea. 
EASTERN  AIR  DEVICES  TYPE  J49A:  115  V;  0  lA; 

7ftoft  rpm.  .single  phase  400  cycle .  $17.50  aa. 

AIRESEARCH:  IlSV:  40)  Klngle  pLaae  6500 

HCM;  14  amp;  TurQue  4  6  in.  oz. :  HP  .03 

$10.00  ea. 

EASTERN  AIR  DEVICES  TYPE  JM6B:  200  VAC: 
I  amp:  3  pha-^';  4ou  csch-H,  ooi'O  R!*M  . $12.50  ea. 
EASTERN  AIR  DEVICES.  TYPE  J3IB:  115  V.  400 

12(n>  (  yrde.  Single  i»ha.-4e . $12.50  ea. 

AIRESEARCH:  AC  inductom,  2ft0  V;  3  Phat«e.  4(H) 
i  'ycle.  2  H  P. :  11.000  KP.M  ;  S  amiw  .  $79.50  ea. 

AIRESEARCH:  AC  Indmti.uL  200  V:  3  Phaae.  400 
Cvnl..,  12  )I  P  ti'iOO  UPM;  1  .5  amps  ..  .  .$21.00 

Electric  Motor:  PNT  14iH)  \1-  !A  Serial  No.  2u7. 

2U8  V..  40o  Cycles,  3  PhaAu  K»arfott  Co..  Inn 

$17.50  ea. 


SINE-COSINE  GENERATORS 

(Reeulven) 

Diehl  Type  FiE43*9  (Single  Pha-ie  Uotor).  Tmo  eutor 
wlndlnga  90*  apart,  prrvidee  two  outputs  etjual  to  the 
eloe  and  oobine  of  the  angular  rotor  dl.nplacement.  In¬ 
put  roltage  11.5  Tolta.  400  eyede  .  .  .  $30  00  ea. 

Oiehl  Type  FPE*43*I  name  an  FJK  43-9  except  It 
-«upplleft  maximum  oator  «oiuge  of  220  \<>1ih  eit)>  115 
voltii  applied  to  rotor .  $25.00  ea. 


VOLTAGE  GENERATORS  (RATE) 

ALNICO  MIDGET  D.C.  VOLTAGE  GENERATOR 

Tvp«  II  SS  II  . . .  $17.50 

ALNICO  MIDGET  DC.  VOLTAGE  GENERATOR 

rjpe  11-44  l>  . $l/.50 

A.C,  GENERATOR:  V..  20  Cyr’..  2  Pliair-  0)5 

Atnot.  Tyiio  I'M  1.  1200  U  !•  .M . SIS. 00 


SERVO  MOTOR  10047-2-A;  2  Phase; 
400  Cycle,  with  40-1  Reduction  Gear 
$17.50 


SYNCHRONOUS 
SELSVNS  I 

no  Kill,  K(i  ryi'l.,  hruK 
ra-etl.  approx  4'  <lla  \ 
6*  long.  Mfg  K  hlehl 
and  Hendti 
Quantitlee  Available. 

RIPCArERS  . 

TRANSMITTERS  .  . 


SMALL  DC  MOTORS 

OELCO  #5072000  27.5  A  PC;  11.75  rpm  .  $15.00 

DELCO  ff5()(>8750:  ror.Htant  speed;  27  VDC;  160 
HPM.  Imllt-in  rF*durtii»n  K*‘ars  a^d  governor 

$12.50  ea 

J.  OSTER:  sFSfle^  reverdhle  mmnr:  1  '50th  H.P. ;  10.- 
(H)ft  UPM;  27*7  VrH';  2  amr>:  SPERRY  #806069: 

approx  size  iSi"  x  3S* . $7.50  ea 

'  \pprnx.  si/f  4'  hiiu'  <  1  U'  illal  ) 

General  Electric  Type  5AtJlOAJ37:  27  foltj*.  DC:  .5 
amps.  8  r*z.  inrhoH  torque.  2‘i0  lU’Vt.  ahunt  wound:  4 

leadn;  reversible  . $l5.00aa 

General  Electric.  Mod  r>HAlOFJ3S:  12  ot  lnrhe« 

torque.  12  IK*.  :.o  UP.M.  1  h2  amp . $15.00  ea 

General  Electric  Type  5BAl0AiS2C:  27  volts  IH':  5 
anuM  8  o*.  tmdu'a  torque;  14.5  UP.M;  shunt  wound; 

4  b-ada:  reverdbie  .  $15.00  ea. 

GENERAL  ELECTRIC  DC  MOTOR  Mod.  .5PA10.\J64 
1611  rpm.;  6.5  amp;  12  oz.-jn  torque:  27V  IK^. 

$19.95  ea. 

2*;  H  P.  MOTOR-MfR.  KK\'HAtR  Co;  Tvpe 

14.'4  MO.  24 VIK’.  4000  UP.M.  100  amp  ..  .$35  00 


AUTOSYN  MOTOR  TYPE  1 

115  VAC.  69  rvrlc;  1  pha.sa;  JMl  #  Clt  4279  Fofd 
M'runre«],  Mfg  llendlx  Aviation  Curp . $15.00  ea. 


SELSYN  GENERATOR 

General  Electric  MOD.  2.I15M1;  11.5-57.5  V'.lt.a  4(>0 
C.vcle  . $22.50  ea. 


SYNCHROS 

AUTOSYN  MTR.  KOLLSMAN  Type  #40?:  32  V.NP; 

(■*')  cyide.  single  phase  . .  $22.50 

AUTOSYN  MTR.  BENDIX  Tvpa  #8M;  32  VAC;  tin 

»  yel«;  alngle  phase  . $22.50 

SYNCHRO  TRANSMITTER.  KEARFOTT  Tvpe  R 
2I21A-A  Ri>tor.  26  Volta;  Hlngle  phaNe;  Stator  11  8 

Yolta:  3-phaHe;  400  cvrio . .  $25(10 

MICROSYN  UNIT,  Tvpa  IP  006  A .  $35  00 

IF  Spaclal  Repeater  (1I5V'4>»0  (  y.) . $l5.00ea 

2JIF  3  Generator  1 1 15  4(i0  eye. ) . $l0.00rn 

5CT  Control  Transformer:  90  50  60  Cv.  $45.00 

5F  Motor  (1 15  'to  Volt  -60  c.yo. ) .  $45.00 

5/DQ  Oiffermtial  Generator  (00-94  vnltn  -  400 
TRANSMITTER,  BENOIX  C-78248:  lir>  Vn|t.  m 

Cyrie  . .  $25.00  ea. 

rye.) . $W,()0  ex 

Differential -C- 78249:  115  V.,  90  Cv .  $5.00 

5N  MOTOR  tlir,  V(.lt4'60  Cycle) .  $22.50 

REPEATER.  BENDIX  C-7B4I0:  115  lolt.  r.u 

t'yrle  . . $37.50  ea. 

REPEATER,  AC  eviirlironmia  115  V.,  »i»  cvvle. 

C  78863  . $15.00  ea. 

REPEATER.  OIEHL  MFG.  No.  FJE  22-2:  115  Volt: 

4ft0  ('t.  :  FU-ctuidarv  90  \' .  . . .  ...  .  $27. 50 

5G  GENERATOR  (llS  'ftft)  60  cveb  **  .  $45  00 

70  Synchro  Generator  in5"^ft  volt;  (.»»  cycb  »  $75  00 

6G  Synchro  Generator  « 115 'Oft  volt;  liu  i-vidci  $60.00 
6t)G  Synchro  Differential  Generator  (*K),20  \4<1t'  r.u 

rrrie) .  $50.00 

2-jrS-J  Seliyn  Control  Transformer:  105  .55  V.>it- 

60  ('xrle .  $50.00 

5JD5HA1  SeNyn  Generator;  115105  V(>lt«  60 
rvrle  ,  .  .  $50  00 

2JIFI  GENERATOR:  113-57.5  Volt;  400  rv.  1e 

$12  50  ea. 

2JIMI  DIFFERENTIAL  GENERATOR:  57  5—57  5 
Volt:  4(*ft  crclc  ,  .  $l2  5nfa. 

2JIGI  CONTROL  TRANSFORMER:  57  5  57  5  Volf; 
400  cycle  . .  $7.50  ea. 


115  VOLT  GENERATORS 

Itrand  new  ndtpAO  generator 

42uo  rpm  IK'  output  lx  30  volte 
at  2.5  amp.  Cnit  hae  epUne  drive 
xhaft  and  is  eelf-excltod . $29.95 


MICROPOSITIONER 

Barber  Colman  AYLZ  2133*1  Polarized  D  C.  Relay 

Double  (  oil  lMfTcr««ntial  M  n>itive.  A!nu  i»  P  M.  Polar- 
Izvil  llel'l.  24V  contartH;  .5  amjre;  28  \  ChinI  for  re- 
(iiote  jFOdilonliig.  -ytichionizing,  control,  etc. $12  50  ea 


BLOWER 

Kast^iTi  .Air  Devices.  Tvih*  .CIU:  11.5  volt;  400  1 ’200 
(‘vcb*:  Ninulc  plia-<  .  variabh*  frcutmiu-v ;  ronUnu"U.s 
duty,  K  A  U.  #2  hluHcr:  apiuox.  22  cu  ft  ruin. 

$15.00 


POWER  RHEOSTATS 

,<Mhdard  Ib.iud^;  .5  (W.m.s;  Iftft  Watl ; 
4  D  .u-ui-.  100  Ohms;  liio  Watt;  1  0 

au-ji 

Boxed.  Btand  New  with  Knob  $2.50 
each — 01 — $25.00  per  Doz. 


BLOWER  ASSEMBLY 

115  Volt.  4'H»  Prob*.  Wrstiiitfhou^e  I'ype  1 
.'uuiplete  altii  capaidtor.  .New . 


SENSITIVE  ALTIMETERS 

Pidiu'Mr  Sen^jtiv^  altimeters,  ft* 
35. (Md)  ft.  range  .  ealib.atcd  In 
KHTs  of  feet  lUrmnrtric  setting 
aduLst:u*!if  -No  liiM»lx  up  nunlred. 

$12.95  ra. 


PIONEER  AUTOSYNS 

,1  1 . ,26  Vnlr  t(Mi  <'v,  W/.S 

^  •  .  ..  .26  NoU  4h0  C.vrlc .  $7.95 

A27D  .  $12.50 

, $6  26  Volt  -40(1  cve . $4.95  ea 

26  V.dt  4()h  eve . $25.00  ea. 

AMD  . $10  00 

,>  4  V’O.OO 

k\2u  2»i4"lt  4i*()  .  $12.50  ea. 

MIDGET  TYPE 

NT-6  WILLARD  6V.  STORAGE  BATTERIES 
Dry  Charged 

.{  \ii.i»  ll"ur  latitig  Trans- 

\  1  1;;  16'  X  2\'  Weight  ap- 

l'M>\  1*4  lb^  l'»cs  standard 

^  "■  I  I  idiN-trolvi#*  Kcgiilarly  lists  at 

77  J  I  I  :»I2  t  ai di.  NOW  .  .  New. 

I  I  ^  uiiuxed  .  $2.49  ea.:  Four  for 

-  I  $8.50:  Quantitlee:  36  or  moro 

$1.86  each. 


BLACK  LIGHT  KITS 

Ultra-Violet  Fluoreicenca 


PIONEER  TORQUE  UNITS 

TYPE  I260«.|.A‘  Contain  CK5  Motor  coupled  To 
output  abaft  through  125  1  gear  reduction  train,  (bd 
put  shaft  conplct!  to  autosTti.  folbiw-up  (.AY43).  Uatto 
of  output  shaft  in  foltow-np  Autossn  la  15.1. 

$70  00  ea. 

TYPE  12604.3-A:  Hame  as  12606  l-.A  except  It  has  a 
3ft:l  ratio  t>e^een  output  ehaft  and  ftiMow  up  Auto. 

<vn  .  . $70.00  ea. 

TYPE  12602-1. A:  Same  as  12606  1-A  except  It  haa 
ttase  mounting  triw  cover  'or  motor  and  g<-ar  *ra1n 
$70.00  ea. 


Now  .  .  l*ulld  your  own 

bta<*k  light  lamp  ciiuip 
merit  at  a  new  low  cost 
with  thes<*  4«asv-to  asseiii 
bli>  compom-nts.  Kit  con 
rams  I'ltra  Violet  tuV 
brackets.  l>ailast.  etarter. 
wir*‘.  plug  atul  wiring 

diagtam. 

4  Watt  Kit— (5*-v*  lulv'). 
1  Watt  Kil— 112*  tube).. 


Immediate  Deliyery 

All  EQUIPMENT  FULLY  GUARANTEED 

All  prIcM  n«t  FOB  Pasadena.  Calif. 


'.i 


! 


SEARCHLIGHT  SECTION 


RELAYS 


REiAYS'  a<4Ax; 


^  A.C.  SOLENOIDS 

I  liL'ARDIAN  No.  1:  24 

\  VAC.  «  obtnii  %  to  H' 
\  iilrok».  6  ox. -In.  i:K  K04 

J 

^  CCAHDIAN  No.  4:  115 

X  VAi'.  133  ohm»  H  to  1%' 

stiok*-,  14  OX  -In.  i;R  805 

S.98 

CCAItr'lAN  No.  4;  115  VAC.  Inlrrmlttent 
Duty,  to  olin.B  *5**  to  1^5''  Stroke,  2  Ib.- 
In . . 

WARD  I.I-X»N.\KI>  Vk:t  CDNTAt'rOK:  110 

VAt'  lle;4\v  Duty.  5  lb.. in.  stroke;  .;;  11233 

10.95 


1  NIVERSAL  llOV  At'. 
6-Ib.  pull.  2x2x2H".  1” 
Ihruat.  jlRlTS . St.li 

I>.  W,  DAVIS  .MIM.A- 
TritE  llOV  AC.  Inter¬ 
mittent  duty.  14»xlHx 
Ibj".  84”  atrokr,  12  oz-ln 
pull,  #R178 . tUOS 

D.  W,  DAVIS  MINIA- 

I'l  KK  24V  AC.  1  ■S.xlA.x 
1  ‘j",  \ "  stroke.  12  ox- In 
pull.  «R17» . $1.79 

I.KACII  980,  llOV  AC 
Intermittent  duty.  ISx 
3‘i,x2>h”  Htnited  type, 
rUUO . $2.25 


AMPERITE  THERMOSTATIC 

@  DELAY  RELAY 

Amperlte  Thermostatic  Dela7 
Fic-laya  are  actuatfd  by  a  heater 
.  .  .  can  therefore  be  uaed  nn 
AC,  DC,  or  puUailnip  current. 
BeJnff  hennetlrally  a$*rtle<l,  Am- 
perlte  Heluya  are  not  affeciftl  by 
attitude,  moiature.  or  other  at- 
inoapheric  iondltlona  At  the 
present  tune  only  SI*ST  Is  avail¬ 
able  —  norrually  open  or  normal- 
ly  closed. 

^  Af%  Available  In  Vf.UaRe  ratings  of 
*-•  volts. 

60Cn  I>elays  in  seconds  are  available 
as  follo^H;  2  3.  ,*>.  1»»,  15.  20.  .30, 
46.  ft.  76,  HO  and  120  seronda 
Most  types  from  ettirk  \Vh»*n  ordertn*f  spe¬ 
cify:  Volt age~'I »eiay  in  S»m  cinda— < »pen  or 
Clrised. 

5bOI-2:  l.'?0V  60  <-vp.  Adjustable 
Keset  'riniiOi:  li*luy;  SCDT  (10  arnp); 

. . $7.95 

AIRCRAFT  SOLENOID  CONTACTORS 

All  type.  B2:  B2A:  Bl:  B4A .  B5:  B5A:  B5B;  B6A; 
B«B:  B7A:  B7B:  B*;  B»:  Bll:  1204-1;  1204-S,  sto 
Bvsilahle  lism  ^ta<h  in  quintitlw  In  popular  makaa 
at  lo»  prirex  SEND  US  VOUR  REQUIREMENTS 


STEPPING  SWITCHES 

AUTOMATIC  ELEC- 
TRIC  TYPE  13 

2.>I‘t‘-’,  ri  If  iMternipter  Sprlmrs.  Norm. 
« •P»ti  \  I.' » h  t  \  I ■  >1h X  30  \Tm'' :  0  6  Amps, 
e  rir..  Aiiti)  K|e.'.  HA'»2 

. $17.75 

ULTRA  SENSITIVE  RELAY 

KIICM\N  IIK.;5— Nom- 

$.1.-.  ill  ^ $i7*.v'oO 
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JOBBERS— EXPERIMENTERS— LABORATORIES 

WRITE  OR  PHONE  WALKER  5-9642  FOR  YOUR  RELAY  REQUIREMENTS 
Ask  for  Mr.  Greenberg  or  Mr.  Herzog 

We  hove  o  large  voriety  of  standard  typcx  of  relays  ond  solenoids  for  o  multiplicity  of 
uses  which  lor  various  reasons  ore  not  listed  in  our  advertising.  When  inquiring  concerning 
your  needs  give  os  much  information  os  possible.  Catalog  numbers  are  not  sufficient. 
Give  coil  voltage,  specify  AC  or  DC;  give  current  or  resistance;  contact  current  and 
arrangement. 

ALL  MERCHANDISE  IS  GUARANTEED  AND  MAY  BE  RETURNED 
FOR  FULL  CREDIT 

WE'RE  SELLING  YOU  RELAYS— WHAT 

ARE  YOUR  OTHER  NEEDS? 

Our  Normal  Inventory  Includes  Over  80,000  Different  Items 
in  the  Electronic,  Radar  and  Radio  Fields 

RELAYS-  Approximately  300,000  in  over  SPRINGS — Over  5000  pounds — Hundreds  of 

I  1 00  types  types 

CAPACITORS-  Approximately  450,000  JONES  CONNECTORS— Many  types  in  stock 

OIL  •  TUBULAR  •  MICA  •  FIXED  and  AD  INVERTERS-^ 

JUSTABLE  CERAMIC  FEED  THRU  •  STAND  OFF  From  110DC  to  60  cycle  AC 

•  APC  TRIMMERS  •  VARIABLES  •  SILVER  From  20  to  SOO  Watt 

MICA  Also  somo  400  cycle  uniD 

RESISTORS  Over  o  million  RECTIFIERS—  Made  to  your  specificotions 

CARBON  a  WIRE  WOUND  •  FERRULE  •  PO  NU-METAL  LAMINATIONS- -Thousands  of 
TENTIOMETERS  A  RHEOSTATS  pounds  in  o  dozen  sizes 

DYNAMOTOR  BRUSHES  Approximately  KOVAR  GLASS  SEALS— Approximately  400,- 

400,000  000  in  stock  in  several  dozens  of  types 

FUSES-  Approximately  800,000  in  stock  CERAMIC  ond  HI-FREQUENCY  STAND-OFFS 

WIRE  and  CABLE — Millions  of  feet.  — Approximately  300,000  in  stock 

SWITCHES — Approximately  200,000  TAPE — Cellulose,  Textile,  Masking  and  Elec- 

CHOKES  and  TRANSFORMERS  -Approxi-  tricol — All  sizes 

motely  120,000  GUY  WIRE— Both  Light  and  Heovy.  INTER¬ 
COILS — RF  and  AF  CHOKES— Approximately  COM  SYSTEMS  -  Best  Buys 

350,000  SOLENOIDS-  Approximotely  75,000  in  stock 

TIMERS  ond  DELAY  RELAYS-  Both  clock  TELEPHONE  RELAYS,  RETARDATION  COILS 
and  thermol  types  ond  CAPACITORS 

BATTERY  CLIPS  -Approximotely  50,000  GROMMETV-  Approximately  20,000  pounds 

BUSHINGS  and  SPACERS  -Thousands  of  TUBES  -Most  receiving  types  and  many  spe- 
pounds.  CHASSIS  Dozens  of  sizes.  ciol  types  in  stock 

COAXIAL  CABLE-  Many  sizes  in  stock  IRON  CORE  SLUGS— Over  o  million  in  stock 


We  Also  Have  a  Limited  Astorfmenf  of  the  Following  Items  in  Stock: 


DIAL  LIGHT  AuambliM 
DIAL  PULLEYS 
DIAL  PLATES 
PILOT  LAMPS 
EYELETS  AND  RIVETS 


BOLTS.  NUTS.  SCREWS  TELEGRAPH  KEYS 
■  nd  WASHERS  VARNISHED  and 

SPEAKERS  VINYL  TUBING 

SOCKETS  ALNICO  MAGNETS 

HEADPHONES  JACKSON  PLUGS 


SOLDER 
LINE  CORDS 
LUGS— Tarmlnal. 

SMdarlna,  Stakan 
POWER  RHEOSTATS 
ROTARY  SWITCHES 


Send  Us  Your  Specific  Hequiremtntt  tor  Out  Quoiei 

.ALLIED  TYPE  BO  &  BOY  RELAYS 

Ca««tactt  ara  tllvar  and  Hava  a  n«n-lnductHra  ratlnt  af  1$  am^arM.  ar  )•  amaaraa'lap  dauMa 
at  24V  DC  and  llOV  AC.  Oparata  lima  ta  maka  It.S  mWlltacandii  rataaaa  tima  14  mUtliacainda 


CentacH*! 

tl.$-3.2VDCp  4  Ohm 

$  5VDC, 

37  Ohm 

IZVDC. 

7$  Ohm  24VDCe 

23$  Ohm 

1  Cat.# 

Plica 

Cat.i 

Prica 

Cat.# 

Prka 

Cal.# 

Prtca 

SPST  HA) 

i  M:>(»ft 

2M 

H467 

2.$$ 

R476 

2.$$ 

RU4 

23$ 

SINT  (1  A)d  1. 

'  H  "rO? 

7J% 

R46B 

2.25 

no6 

2.2$ 

R44S 

2.2$ 

SPST  fIM) 

M%oa 

2.$e 

R469 

2.0$ 

M477 

2.$$ 

R486 

23$ 

SPST  (lit).l  I, 

MMX) 

2.2S 

R470 

2.25 

lU7a 

2.2$ 

Ra? 

235 

lA.  IR 

MMO 

2.5$ 

R492 

2.5$ 

R4<I3 

23$ 

R494 

2.5$ 

PINT.  2A 

,  H'tll 

2.75 

HAoa 

2.75 

RSOA 

2.75 

R50I 

2.75 

DPST.  2R 

ir»i7 

2.7S 

HSia 

2.75 

RAW 

2.7S 

RS20 

2.7$ 

SPOT  (l(  1 

i  MSI! 

2.5$ 

R471 

2.5$ 

H470 

2.5$ 

H488 

23$ 

SPOT  (ir).i  1. 

HSM 

34$ 

R472 

3.$$ 

i  R4ao 

3.$$ 

n:38 

33$ 

ir.  lA 

1  ir.it 

3.2S 

H473 

3.2S 

[  11481 

3.2$ 

H4aa 

33$ 

ir.  iH 

■  ir.i'i 

3.2$ 

R474 

3.25 

:  H482 

3.25 

Riao 

3.25 

OPOT  12*3 

HM6 

3.5$ 

R47S 

3.5$ 

H4A3 

3.5$ 

H4a) 

3.5$ 

Hlwril  8.  .7  vV  1)1 

;  3l»l>r  »:m  ;  U2 

4»hm  #n27''t. . . 

3.59  aa* 

ROU|).3  S;  26V|h: 

SPOT  M<  ).  2441 

Him  #MS2 

.  .  . 

3.55  aa* 

•  A  -  SINl  iKt 

rmallv  ;  li  ■> 

SINT  ik.rn 

xllv  r  Utaed 

f  •  M'OT 

BOY  TYPE  DC  RELAYS 

l.t  VOC  I  l.S  Ohm 


SPSTdK)  . .  .  Mt'fS 

SIN  I  i\\\  rt.b . .  Hvm 

hlNT'2\>.  HI97 


OTHER  ALLIED  TYPES 

AM;  12VIM  SINl  aA):7SOhm  #M429 . l.Maa. 

Hl>  VHKf  Ohm;  a  mu  SPST  <IA);  #R504.  l.S$  aa. 
AN  i.ll>33;  24Vr>4:;  SPST  (lA)  d  b.:  17$  Ohm. 

7$  amp.  rfrntinimita  duty  iKIartriral  and 
4  hank  al  «N|uivaknt  to  ON  131)33)  4H434.  2.BS  aa. 


ALLIED  BJ  TYPE  RELAYS 

f 'onlar  ta  ara  ailvpr  an.i  ara  raiad  at  S  amp**aa,  at  24  V  f>C 
and  ns  VAC. 

IU6I>3&;  24VIM:;  l>PI>T;  S.'VSObia.  #R420  ...  1.7S  aa. 

RJX4*.  12  m  24VrM:,  SPST  (IR)  4  b..  240  Ohm 
C.T.;  #11226 .  1.5$  aa. 

Rill  (Electrical  Latrhin«);  6VI>C;  4P1)T  (4c); 

16  Ohm  eat  h  ccmI;  Dual  Cnvar,  11  pin  RMA 

plug  bate.  #n43S .  . . .  €.tS  aa. 


<  lMnkale.|uivaknttoCNl3I)33)  #H436.  2.55 aa.  RJiAllS:  lir>VAr.  U\  lA.  #I(S03 . 2.5$  aa 

TERMS: — All  prices  F.O.B.  Our  Plant.  Rated  Firms  Net  10  Days:  AH  Others  Remittance* 

with  Order. 

Merchandise  returnable  within  10  days  for  lull  erudit. 


Ordwx  Undrr 
$10  Remit- 
tsnre  Witli 
Order.  Pie, 
A  esroxlmet, 
, h  i  e  pint 
e  h  ■  r  I  e  • 
(evertee  will 
be  iNurned.) 


umV^rsar 


324  CANAL  ST.,  N.Y.C.,  13,  N.Y.  WAlkar  5-9642 


'  general  cofp. 


Want  more  information?  Ust  post  cord  on  last  pa$e. 


•It 


SEARCHLIGHT  SECTION 


COMMUNICATIONS  EOUIPMENT  CO 


PULSE  NETWORKS 


ISA— I.MO  SO:  IS  KV,  "A"  CKT.  1  mlrrow  400 

I'l'H,  SO  fOinu  Imp .  .  J37  50 

C.E.  #.'iK  (,i  K4-H1(I)  (0-2  24-411S1  SOIMT:  3KV  •'If 
I'KT  loial  i;(iti;  Unit  I.  3  .wtlotm.  n  04  Mlrron**-. 
010  ri’H,  Ml  oliioH  Imp.;  I.Tilt  2.  0  MM'ilont,  2  24 

inh-rowic.  40!  I'rH  Ml  i.lmw  Imp . $8.S0 

7-SE3- 1  •200*67P.  7.!  KV  "K"  Ulrcuit,  I  mlrriiHFC, 
200  I'l'M.  67  ohni.-i  IriipiNiiftiiro  3  !M*«'TlonN. . .  .  27, SO 
7-SE4*l6-60,  671*.  7.5  KV  ''K'*  ('irrull.  4  16 

niicrosw-.  60  I'l'N.  67  cOmw  Inipirlmm-a.  2IS.0O 
7-SE3-3>200,67P.  7.5  KV.  "K**  (Mrrult,  3  mlrrowa* 

200  *il)ma  Imp.  3  siailnna . . 212.50 

KSHOGS  CHAROING  CHOKE:  11.5  ISO  II  026. 

.32-4011  «  .OO.S.  :pi,700V  <  <.ron»  Tast.  2IKV 

Test  . 237. SO 

G.E.  25K5-1  350  Ml  VVT  -K  *  NKT,  I  MIrrolirc. 

I'olMt  oe  3.VI  I'fH  50  i>'l.«s  lmi»*l»ii<-.-  .269.50 

K80S23  CHARGING  Cl  OKE:  ICII  (<i  7!  MA.  300 

(ihni.4  IK'Il.  iiOOO  Va  tf't .  $14  95 

G  E.  6K3 -5-2000  .50  PUT;  6  KV.,  Cliculf  0  5 

o-<<c/2000  l■|•S/.50  ohmi/2  mytioni .  27,50 

PULSE  EQUIPMENT 

MIT.  MOD.  3  HARO  TUBE  PUL8ER:  Output  PoIm 
Powfr  144  K\V  (12  KV  at  12  Alnp>.  Oulr  Katlo: 
UOl  mai  Pull*  duration  .  .5.  I  0.  2  0  mlcroarc.  In¬ 
put  »<lllai(e:  115  ».  400  to  2400  cpa.  IT«*a:  1  71H, 

4  69. It.  3  -TS’i  I-’T3  Si-v  . Lfsa  Covir-  2I3S 

APQ.I3  P0L8E  MODULATOR.  IMla*  Wd’h  .5  to  1,1 
Micro  Hi'c.  Hep  rat*  621  to  1318  l»pa.  PL  par.  out 

H5  KW  Knerav  0,018  Jnuica .  249  00 

TP8-3  PUL8E  MODULATOR.  Pk  power  50  amp.  24 
KW  (I2I8I  KW  pki:  pul*-  rate  200  PPH.  I  5  mlrro- 
aer  piilne  line  Impe-lance  .50  ohm.i.  Circuit  scriee 
cliarxiim  rerdon  of  IM*  |{esonaii<’o  tcpi-  Uaei  two 
70.5-A*h  aa  rectifiers,  115  v.  400  cycle  Input.  .N(W\ 

wltti  all  tiile-s . 249.50 

SPRAGUE  II  61.5  ••K"  Circuit  lOKV.  0  85  nilcrows- 

pulse  at  750  PP8  50  nlrma . 227.50 

SPRAGUE  II  610.  "K  *  Clnillt,  lOKV  2  2  nder.wec 
pulse  at  3.75  PPR  -.50  oliriiH . $27.50 

PULSE  TRANSFORMERS 

GE  irK<244RA 

l*nmiir>  :  ll  K  V.  *if)  ohnu  Iiiip. 
M«urn1*rT:  2'<  KV.  4-'0  nhru- 
IN  !•«>  lenRth:  1.0/r»  usmt.  fi#  12U 

1*1*8.  I'k  IV.wtr  Out:  1.74«  KW 
Ittfllar:  ]..’ismps  iiis«h'>%%ni  ..  S6?.S0 

GE  «K-2748-A.  0.5  u»ec  ^  20<M)  I»pM.  Pk  l^^r.  out 
Ih  KW  inipeElanoo  40;|00  ohm  outi»ut.  !'rl. 

2  H  KV  Pk  volts  1!  r.  KV  |»k  HlflUr  tatiNl  at 

1.S  Amp.  P'itted  wUh  matmetron  well,  .  S39.50 

K-2745.  Primary:  M  KV,  ohms  Z.  Ss-i’orifUrv: 

14/12  fi  KV  1025  ohnw  '/,  PuUh  U-ntf1h:  0  2r,/l,0 
»i84«r  r4  1*1*8  Pk.  Powrr  200/ir,u  KW. 

Uirllar.  13  Amp.  Has  *’!;tilU  In "  nunmetron 

^••11  .  .  S42.5» 

K-^tRI-A.  Primary  •  3  I  2  r$  KV— r.ft  ohms  Mlrii'l.  Heo 
orolary  14/11  5  KV  KKIO  olnns  7.  PuU*  l,4*nBth:  I 
iiaw  idi  600  PPM  Pk.  l»ow>r  C»ut  2h0  130  KW. 
Ihfllar.  1  3  Amp.  with  maKm-tr^»n 

well  . $39  75 

UTAH  X  •  I5IT»  I :  l)ual  Tran-afcirn'.i*? .  2  WilfTs  per  see - 
il'Ui  1.1  lUtIo  per  1.3  Mil  IntiiKtaru-e  .30  <»hr»»s 

IM’H  . 57.50 

UTAH  X-I50T»I:  Two  sss'tlon.s.  3  WdR-i  p<*r  section. 

1:1:1  Untnt.  3  Mil.  6  ohms  IM'U  p.  t  W<li;  S7.f>0 
SRC7II:  Ratio:  4  1  Pm  £»i0V  .Mh,-.  r.nv  1.0  usei' 

Ihllse  {it  2«HM1  PPR  OHIO  KVA  . $4  50 

THKMO:  Ratio:  2:1  Pri  220  MM,  W)  (ihms,  ms*  h.75 

H  IM’U  100  tMiiiis . $6.75 

K -9018.95. 501  :  Hallu  11.  Pri.  Imp  40  Ohm.  Re<- 
Imp.  40  Ohms.  Paw^es  inilse  Oo  u*e<r  wifti  0  0’'. 

U-ifS-  rise .  . . $«.95 

Bay  UX  7806  Pulse  OuUmt  Pr!  .'’iv.  S4V  llv.,  $7.50 
Ray  UX  84*12- Pulse  Inv.rshoi  4nr  4.  40v  .  $7.50 

PHILCO  352-7250.  352.725I.  352-7287 
RAYTHEON;  UX8893.  UX5<188  .  $5  ea. 

W.E.:  0  188)10.  D-lhMsiH.  KH  9800.  KS99t8 
UTAH  irf»282,  with  (  ra<k.-il  KinuN.  Imt  will  ois'rate 
at  full  fateil  raiwK-its  ...  $5  00 

UX  «0;M  isrrt  «?*/.;l827  r,4l:  3  VS.Ik's  32  turns  9\K 
Aire.  IR’It  Is:  3<  »  :‘:2  4  -ihn.-  Tfital  vuH.s^e  2^^u 

Mir .  ..  $5  00 

0>  188173:  Input*  50  ithins  /.  Output  mm  <t|»nis  3 
WtlRs  Fr.‘<i  r.injrc  H»  k.  2ru.-  J*  O  WMPiJ* 
13 .  . $12.50 


10  CM  R.F.  HEAD 

Complete  R.F.  Mead  and  Modulator  delivert  50 
KW  Peak  R  F.  at  1000  MC.  Pulter  deliver*  I2KV 
RuUe  at  12  Amp.  to  ma«netion  of  .5.  I.  or  2 
mirrosec.  duration  at  duty  eyrie  of  001.  Unit  re¬ 
quires  II5V.  400-2400  Cyriot.  I  phaye  3.SA. 
Also  24-28  VDC  t)*  ?A.  Eaternal  tynr.  Pulse  of 
120V  Req'd.  Brand  New.  Complete  with  srhematic 
and  all  tubes  ....  $375.00 


THERMISTORS 


Fahr.'Maa.  Currwtt  2S  IMA  AC  $2.50 
Boa4  Typo.  DC II  fa  1S2$-2SS0  Ohms. 

Ratarf  is  MA  at  .025-1.175  VDC  l.SO 
DialiTypoDCIIiSSSOhmt  <>«  rSDap. 

F.  P.  M.  2.$*^.  .  1  Watt  l.SO 

Oisli  Typo  7120  Ohmt  00  F.  4220 
Ohmt  srF  2S90  Ohms  v«  100  F. 

1840  Ohma  vt  120  F  l.SO 


MICROWAVE  COMPONENTS 


"S  Band /' 
RG48/U  Waveguide 

POWER  8PLITTER  for  us©  with  typo 
728  or  any  10  <'M  Shpplmrd  Kly»tr«>n. 
Knerjry  is  f»*f1  from  Klystron  ani'-nna 
ihrniiK’h  dual  pick  up  -^s’stem  to  2 
tvjM*  '•%•*  ronrus'ioi <•  $22.50  EACH 
DIRECTIONAL  COUPLER.  Prnad 
hari<i  type  '  N''  <‘oiiplint(.  20  dip.  with 
at*!,  flanpes,  .N'a$y  r  PA IiV47.A.\  2  (as  shown  I 

V37.50 

LHTR.- lighthouse  assembly.  Part  of  UT3!» 

XPtJ  5  h  APti  1'.  Uni'lver  and  Trans  ('avltlrs 
W'a.sMir  Tr.  Parity  an*!  Tnp«*  N  PPl/J.  To  Ilectr 
1  -.  s  2Ptu.  2*  •4”.  1J)27.  ttJiiahU*  APX  2400*270n 
MCS  Riper  PhPed  $49.50 

BEACON  LIGHTHOUSE  rarity  p/o  TPS*  2  P.rarc  n 

18  rm.  Mfk’  ll-rnar.l  Klee.  .*a«  h . $17.50 

MAGNETRON  TO  WAVEGUIDE  <  oupirr  uith  721  \ 
l»upleX4r  Pavity.  *rol'!  plated  .  $45.00 

RT-30  APG-5  !(•  rin  Ittththuuoe  IlF*  head  r 'o  Xnitr.- 
l(<s*vr-TU.  ravlty  joinpl  rerir  A  30  Mr  IK  rirlp 
n-ltur  «0K5  p2<'40.  2P43.  11)27  llfi«*uM  w,  T\ihe^ 
72IA  TR  BOX  roiuplft#*  wl»h  tiilw  and  tutdiiK  pluriK- 
*rs  $1250 

MrNALLY  KLYSTRON  CAVITIES  for  707H  or 

2K2'<  $4.00 

WAVEGUIDE  T«»  U!t;||»  (  <>  \X  •‘I triripK  Vrii; 

\l>,\ITKIt  (  MriKK  I  LANt.i:.  SIIA’KU  PI.ATI'lt 
IUtOAI>  DA VI>  .  $32.50 

ASHA  AP-IO  CM  Pick  up  Hlpoh*  wph  N’ 

<  al'h-s  ..  ..  $1.50 

OAJ  ECHO  BOX  10  CM  TUNABLE  $22.50 

MOLMOELL-TO-TYPE  ‘  N  *  Male  A'lapUT^.  W  I. 

“IM872RI  .  $2.75 

I.F.  AMP.  STRIP:  :•»  Mr.  r.O  d  h  yaln.  4  MO  Datid 
wMth.  u  fS  PiAPT's  wltlt  >jple<$  detr'«'tnr.  K  4‘ 
lestul-s  ,  .  $24.50 

POLYROO  ANTENNA.  AS';i'\PN  7  In  I.urtte  Pall 

Tx|.e  \  •  r.e.l  $22  50 

ANTENNA.  AT49A'APR:  Ih-alh.-iiKl  Conlril.  300 
.■tu  Mr  Tmh*  'N”  Ke4Ml  .  ,  .  $12.50 

**E’*  Of  -H”  PLANE  RENOS.  OO  dey 
f.f'avs  $7.50 

X  Band— 

RG52/U  WAVEGUIDE 

VSWR  Measuring  Seition.  r.  nri-rif»y  f.f  o*  >f,i,,;l* 
wPh  2  pli'k  up.  T'p**  “N"  Onti.ut  J;$<*i  . 
M"iinf«H|  r.  W.i,.  .ipart  $8  50 

I*  a  ‘2*  waveguide  in  '•*  hnw'rii'.  Pri  fanu.s  » 
fripl  rmer  per  length  $7  fO 

Rotating-Joints  supplw'l  elth-r  xMfh  «'r  wlllwdit  u, 
inmintlrih-  IVith  !  <:iO  fl.ihy«xs  each.  $17  50 

Bulkhead  Feed-thru  Assembly .  5l5.0(t 

Pressure  Gauge  Sertlon  15  lit.  yanye  .slid  pr* 

nlpl'h*  . $10  00 

Pressure  Gauge,  ! M'««  .  .  .  $7  50 

Olrerfional  Cnunler.  I’ri  4«>  1  Tal  e  ..ff  20dh  $17  50 

TR-ATR  Dunlexer  se.'tl(.n  f‘*r  almre  .  $8  50 

Waveguide  Sertion  12*  l-  ny  rh<(|y4»  t/i  rover  4^  dec 
twi^t  A  2‘  "  r:nllU'  f*(»  «»e^  l-  ri'l  $4  50 

Waveguide  Serlion  2’-/  P  I«*ny  dlur  plat'd  sxiti 
ehf»ke  f!;it)ue  $5,75 

Rotary  Joint  •  h«  1  <•  *.n  ■  l«>ke  wPh  th^rk  mount 
Iny  .  $17. •’0 

90  degree  elbows.  ■■|■.■■  «*r  "11'  plane  2’*'’ 

ra.Ilus  $12.50 

45  degree  twDt  .  $R  Oil 

Mierowave  Rereiver.  3  ("M  S**ii  10  U  afts 

r..i,:|,|.*fe  with  l.tl  if.  I  tpr  MU.  r  atjd  Waxiind  h 
Input  rirculf>  ‘*  I  K  Srnye  yue  s*  l•r*''i!^»afeiv  i  :’u 
IfV  min  nf  a  Iftiulwhlih  '-f  1  7  Mr  Vi.te*.  P.t».l 

wt  lfh.  2  Mr  t  vi-y.  Intent  tipe  \Fr  . . .  r  •• 

ph'i-  wdh  all  tulws.  itj.hnl'.t.c  72'’.\  P.  I.n.  .*1  f».*  'i 

l.itnr  $I7A 

AnAPTFR  eavfciu.lc  tit  ixpe  "V-  .  I  »;  'it  r  r-  '•  T'* 
t2  1::.  I>r  '27  50 

AOAPTFR.  I  r  1.  \  ,,,.1  ,  . .  -ih  .  »•' 


ra"  X  Sg"  WAVEGUIDE 

C(.  9KR  APO  12”  Kht  1*4*  ' 

Oh  VIOU'l 

X  Band  Wavf  rh  \  n  h  !  \r’  vmPI  a  •' 

m-f:'.?  per  ft  7*  ‘ 

Sluo  Tiiiter  Att' nil»t«M  W  F  OU»d<*.  old  elated  *8  5(1 
Bl  -  Oir-cfional  rourlf  I '  1  •  '  '  Tab'  O’  •' 

. .  -  $27 

Bl  ■  Dtre' ttonal  r'fiirlaf  1  ri  '  2  Til  -ff’  2' 
e..  *!,':..  •  S'*!  r- 

WaveQtMde.fo  Tvfe  ’  N’*  Ada'*te**  I’.*  :i  Ihafd  $2^'^0 

WAVEGUIDE  FLANGES 

UG  J9  U  $1.10  I  UG  51  U  'V85 

UG  40  U  SI. 75  UG  57  U  $3.40 

UG  40A  U  S1.8S  I  UG  S2A  U  $3.40 

MICROWAVE  MIXER 

rv-l2  APP-t.  Wiv.wuid.*  uuvef  unr.  4'tnu  ^ 
t.'  nil  J(1.  h'  •  -.h'*!  *<1  I  .«  tuu'rexx  ax  •  ■I 

■*.‘-;v.*-  II. I  1*;.  1.  up  liHtp  *(•!  ridU'liny  * 

li*.hfli*u . .  '-MiH.iti.r  IT  input 

1 .  •(.  5  “  \  2"  «  .1'  •  . .  •  ll  9r,.'(  '  (hr 

pit  'tiuu  Ifi21  '  1-  *•  'm  '•‘tau'hf’d  ‘*0  ■htu 

•av  (.fi*.  .'(.*  1;  iixi  .»4*-\.  '.PhksJ 

.  !X  -♦  n  \-  ••■vu  $15  0a>Ny 


.  MAGNETRONS 


JISa 


2J22 

2J27 

2JU 

2J32 

2J$8« 

2J3$* 

2J40 

2J4$ 

2iS«* 

2J81* 

2J82* 

7MB 

7MD 

7KCY 

708CV 

725- A 

710-A 

iilf 


"o«it  Tkw) 

934?^$4t5 


3287-3333 
2$iS-29$2 
2820  2K0 
77S»  2120 
324$- 3203 
3207-3333 
931$-9320 
$M$  $100 
$21$  $27$ 
30M  31M 
2$14  3010 
0$«^7M 
71$'72$ 
3010  300$ 
2$7$-3M7 
$34$  $40$ 
$34S  $405 
3SS0  30M 


20$ 

27$ 

20$ 

2tS 


M2 

M2 

.M2 


Ml 

001 

M2 

M2 

M2 

M2 

Ml 

001 


PHc© 

$0.7$ 

7.S0 

19. $$ 
24.S0 

20.  so 

10.00 

24.50 
24.$0 

s$.$o 

132.$0 

14.$0 

34.M 

22.M 

3$.7S 

S2.M 

32.50 
Writ© 

24.50 
109.4$ 


Paekafed  with  magnet, 
t  — Tunable  ©ear  Indicated  range. 

QK  60,  61,  62— $85 


KLYSTRONS 


MICROWAVE 
ANTENNA 
EQUIPMENT 

AT  19  APH  (  imical.  .Tim  :.:UK)  MC.  TyT* 

N  1  .-■.(  (.IS  sLcwhl .  *12  50 

AS-JI  APN-7:  111  (111  l*ulyr(i(l  In  Liiclte  lUll.  Ttii* 

's  k'lmiis’  l'((a\  Feed . 122.50 

Relay  System  Paraholic  rcfl(Sii(rH  api-rcx.  rarmc  ‘2l)«n 
tr.  (;(i(((i  .Me,  l(iiii*ns(((tia  4W"  '  2'.  New.  ..  .*100.00 

DkioIc  I'.c  .il»((s(*  .  . *12.00 

TDV  "JAM**  Radar  rotating  am.  iina.  10  cm.  So  ditt. 

l.aid,  115  V  AC  (Irltc.  .N.« .  $(5000 

Parabolic  Peel.  Uadtatt.rn  ((Hiicrn  apijrin.  25  deg.  in 
l((iii/.>nial  t*.  deg.  in  scrtlcal  planes  .  *95  00 

Cono  Antenna.  AH  125  ACII.  innii  321)0  me.  Stub  siip- 

(K.rled  Kitli  t\Ti*  *'N”  ciiiincctor  . .  *(4  50 

ASI4A/AP.  1(1  CAI  pick  up  rtliKde  assy,  complet* 

w/lpiigtli  nf  cr'ax  and  'N  ’  crmnectors . *3.50 

AS16A  APG-4  Vagi  Antcrin.s.  5  elen  nil  array  . *22. 50 
10'  Paralmlic  Itellecior  Spun  .\lumlnum  dish  *4.85 
APS-.34  |■lm«.\  Antenna,  iiavcgulrtc  Input;  24.()i'0- 

•.iTiitm  MC  . *22  50 

6  f  t.  Parabolic  Olshe,.  I'erfi.ratwl  Metal  Ciaistnic 


RADAR  ANTENNAS 


AS-12  APS-3 
AS-17  APS-2 
AS-13  APG-2 
AS€9'APT 


AS-12S/APR 

AS-217/APC-1S 

Ar49f  APR 
AS14  AP _ 


RADAR  SETS 


SO-1 


MK10 


10  cm.  with  a  ranye  f>f  4.  2". 
and  80  mllee.  I*l'l  i.f-senr.i 
lion  rm  a  .5  inch  srreci,.  :nu. 
dcK  rntatlrfri  of  antenna  with 
a  ifAttcrn  M  dey  in  hurt/  aii  t 
18  deg  In  fert.  plane.  Opt*raie?i  from  115  xlc.  Sit  r*  n- 
slsta  of  follovrinx:  antenna,  in  g-  mf'dulator.  xm*' 
revr,  1*1*1  unit,  accf*bOry  control,  and  recttlh  r  i.uv**r 
unit. 

riKN  HA1).\K  i:x 

tremely  acx'urat**.  ruy 
ywl  and  comp.vt  !*♦ 
Htyrufl  for  bhip  IxKir  1 

U'*©  to  dlnct  naval  pm 

rurret.s.  gVntfiina  m*jI- 

Izee  conical  acanning  for  accurate  polntiny  M.tx 
ranyo  la  2h.»i00  yard-*  uith  an  errur  of  pm  r*  \'h  pm 
.\^c  of  ranye  Kolntiny  a«raracy  \n  pm  2'*  dey 
l*ulse  dur.  0.5  ua«>c.  at  prr  of  3800  rps  1*1,  pru.r 
output  l.a  25  Kw.  Kritnary  puuer  con-uii'i'U«.n  t- 
1.300  uatta.  Operates  from  ll^V,  00  ri*S  S';ufi>* 
IIIIA.M)  NEW.  rOMKI.FTK  WITH  SKMIKS  Wh 

INSTHI.’CTION  M.\M;aL .  l’‘H:* 

Purtaftle  radar  with  1*1*1. 

W  ^  'V  A  ',  ur  *11’  .Hcx'i*©.  rj«*8pH'iu  \ 

•  J  la  Appro*  3000  M*’a.  3  lan  **- 

?.  l.'i,  and  45  tiiile^  hlM-iat<*^  tr  :ui 
80  rycU^*.  .  ..  ^dlO 

■■■■■11  10  cm  ra«l:ir  for  uae  on  *->  lall  -urt  f'** 

■'  ^  craft  f'lf  Si  a  Search  u.ae.  Max  ranyi- 

■^  ]  HO, 000  yanl-i.  with  an  aivurucx  *4  ir. 

yards  *:  IT  of  ranye.  Ibarmy  &•- 
lUra*)-  2  deyr©*'*'.  t»ie*rate»  frfu  11'. 
V I H '  t  V.nipiet e  KuulpiiuMt t .  I  *.r.':  n  I 

new.  In  Ofiglnal  mairlnal  Mda  (ti .  . .  $850.0(1 

□  Kortahh*  llKhtwelyht,  10  ‘Mji  -.-f 
njth  ranyea  «9f  1  and  2“  M- 

Kreaentatlon  la  on  5'  "A’  Sc  le. 
rilw'ralea  from  11-%$*,  »•"  ry 

Id-al  for  laha,  ria^-i'H'fi.'. 

M..all  Kiata .  >850.00 

RC  I  48  RC  IHl 
RC  I  15  RC  hi8 


IFF  SETS 


ilM 


PRICE  ON  REQUEST 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  FOB  NEW  YORK  CITY  SEND  MO.  OR  CHECK  ONLY  SHIPPING  SENT  COD. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptQuJ|Cha«.  Roten  Phene:>Dlgby  9>4134 


444 


Wont  more  Informoflon?  Ute  port  corif  on  tort  poDe. 


December,  T953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


POWER  TRANSFORMERS 


1400  CYCLE  transformers! 


VOLTAGE  REGULATORS 


SELENIUM  RECTIFIERS 


SPECIALS 


D.C.  RELAYS 


CT.7U  IMMA.  2  ■  M,  2.SV  sS  < 

CT-122  SM-a-SStV  M  IM  MA.  «.}V  4^.  2.$VCT  ' 
$A 

CT-(1]  4St-0-4MV  u  2M  MA.  1(V  l.SA,  2.SV 
].SA  SV  SA 

CT-ISA  SStVCT  .atSA  (.SV'.tA.S.JV  l.tA 
CT-Ml  ItMA,  C2SV  i  MA.  7«V  4.SA 

2>2.SV/3A.  C.IV  i>.  ]A 
CR*2S  3MVCT  .UOA  t.IVCT  J.C. 

C.3VCT  3A 

CT-S2t  ISMV  .IMA  2.S  12.  30  .100 

CT-071  llOV  .200A  33  .  200.  SV  10. 

2.$  10 

CT.lt7  SOOVCT  .OSOA  SVCT/IA 

CT-401  3S0VCT  .020  A  SV  3A 

CT.S31  SISVCT  .000  A  SV  '3A.  O.IV  tA 

CT-4S«  300VCT  10  MA  0.3V'1.3A.SV  3A 

CT-031  SISVCT  W  MA  SV/3A.  0.  V  lA 

CT.442  S2SVCT  7S  MA  SV  "TA.  1  CT,  2A. 

SOV  200  MA 

CT-43A  GOO-O-tOOV  .OOA.  2.SVCT '«A,  t.lVCT  lA 
CT7-S01 ISOVCT  200MA.  0.3V  lA.  C.3V.  SA 
CT-444  230.0-230V  .OISA.  SV'3A.  SV'2.SA 


OC  RELAYS 

ALl.lKI)  TYI'K  "  VS".  SI'ST.  N  O.  T  M'f.  77 

OH.MS  MllHiBT . SS4 

UCACIl  1257.  IH’DT.  1(1  .VMI*  (-((NT.VCTS 

TOIL:  10  VW’.  2400  IMI.MS.  25  MA _  12.85 

COU  1L\1>  05525I.  KdU  AlU'  . $1.3* 

COl*  KM)  ».5.5.',2,1.  KOlt  Altl  :i .  II  .34 

rmi.«'0  4.52.1127.  SPST  N  <»  l-OII,.  25  VIS'.  .'I'K) 

OHMS . 8ie 

SWITCHETTE8 

ruiu:(K'I22A.3  . 324 

niio:is'i:;oi>.3 .  324 

TEST  SET  1-104  l  or  274  .N.  .Vlir  4. 

KTtl .  $-17. 50 

TEST  SET.  IE-3S.  KoK  Tl.STIM:  Wit  522  Ijmb 

Mister  .  ...  ■  V47.50 

SPARE  ARMATURES  KlHt  (.KNKIl  VTOIIS 

(iN.;i5.  t.\  45,  IlN  27.  Ill*  Sri . 14.93 

EE-89A  Ttlnit.Mi*  .Nov . $12.50 

phototube  022:  lnlr»  r«l.  Inn  innv  W  (i-..l  uttli  In- 
(■.inil.*s.'nnl  Unlit,  (.‘ixnplew  wiili  (l»t»  .754 

IO-24'ARN.9  f’rnn«  InillcWor.  4'.  Iilnllin  2- "  200 

I'  V.MI*  MOVl.MKNTS .  18  95 

MP.22  .Mnnt  lt)in,.«.  nrtnlnal  piirklnn  . 14.95 

COILS,  0-387.0.  For  IIC  810  Iraiinsnttrr _  .13.95 

COILS.  r-390-A  For  Hi'  810  trtnMiiKii  •  . 12.7'> 

DYNAMIC  MIKE  and  lIF.ADSF.T  roMim.  as  (inert  In 

H  id  TANK  TILVNSMITTKIIS . 13.75 

OSCILLOGRAPH  I'l.r.M  lUs-nirtlrik-  iwlnr  IDC.lll.Y 

SKNKITIVK.  25  mni  I  250  Ft  It.  IN  11  00 

BRUSH  CAPS  For  HHT7  Dynan...!.-'  Sis  s  ;lli;;7,'8 

■  It  .124 

POWER  SUPPLY  r.i  .sitrer  l’ro  l(.^.l^e^.  r  115-74. 
NKW .  Mi'1.50 

•  Oliver  Tranvfcrmer,  for  ART- 13.  T-202  .  11.29 

•  Sldr-Tona  Traniformer,  for  ART*I1.  T-201  11.19 

•  Modulation  Tranafermrr.  ES.Itiil02S  tor  BC  156  $1.19 

•  AN-IOIA  Antennas  for  SCR-522  . 954 

•  BC  929  Indicators.  (  O  APN-2  132  10 

•  BC  451  Trans.  Control  Bos,  o 'o  SCR  271N  11.91 

•  0  30 'ARC-5  Control  Bos  11.85 

•  FT.225.A  Mountini  Barks  .  11.85 

•  FT-227-A  Shark  Mount  Barks  .  11.85 

MD7'ARC-S  Modulators,  all  Tubes  15.95 

MC  211  Rlfht  Anita  Drives  .214 

BC  43G  Compass  Revrs..  Used.  EvrrIIrnt  .132.50 

ART. 13  BaromMric  Limit  Ssvitehes  . 

BC  il06  Anlenni  Loedina  Unit  for  BC  175  $3.00 

RL-7  Interphono  Ampliflers.  Used.  Excellent.  Lese 

Tubes  . $3.75 

SA.4A/APA-I  Motor  Driven  128  VOC)  Yeti  ... 

Antenna  Switch  .  $?t.S0 

MT.36.C  Ant.  Loadinp  Unit  for  TA.2I  XMTR  .135.00 
A-62  Phantom  Antnnnis,  tor  uso  with  Mobile 

XMTR8.  20-38.9  MC  40  Wotts  . 13.99 

RT.I9/ARC-4  Trant-rerelvers.  24  VOC.  covers 
Amateur  2 — Meter  Band.  Complete  with  Tubes 

and  Crystals .  1.39.50 

Radar  Trainer,  Type  IS-C.  Consists  of  4  soppretn 
XMTR8.  Oporatini  38n-S00  MC..  I — Putso  Gen. 

I— Power  Supply,  ill  Ciblps.  2  Inst.  Books.  1215.00 
Ruhbor  Insarts,  M-300  for  H8.30  Heodseta  . .  $).25/M 
Crystal  Diode;  AV.B.  Tviie  IN45  .724  Tlmlni  Motor. 
Tele.  brim.  l|5V  At’,  80  Ov  I  IlFM  or  3  KPM.  either 

type .  ...  11.95 

Solsyns.  MSVAr.  00  Cs  A  llaii.s- C.7H24«  aiirt  rtllTer- 

enllal.  <'.7824'i  . Her  Set  124.50 

PE-94  Pewee  Supply  fur  Si  II  52'J  Hranrt  New  $12.75 
ARC!  PLUGS 

45842  .  354  I  »7(S27  . 454 

#5577  .  354  I  #7025  . 454 

#PL  154  .  704  I  «PL  152  . 854 

#PL  I54A  704  I  #6411  . 554 

C.II4  Loadini  Collt . 854 


CR2792B116A3 


SI’ST  -50  . 
from  22  :'i  * 
<'omtiiei**ly 
pUsiie  ■  a^'. 
art|u>tiiH  nls 


GE  2;CR279IBn6W3 

iHoe.  eve,  PI  art.lltllill.il  f-  .11 
*nlai-l  .irni. 


GE  2;CR2791-F100D3 


GE  :rCR279IFI00G3 


GE  72CR2791D101F3 

lie  IiiMil.iii  ui  l•l•l)T  I  ...1  1211 

'It.  i'oiiia.l.s  rt-Mitii'  rt  tor  :  i.t  <1 


GE  4$CR279IbU6J3 


GE  i2CR2791B106C3 

ri»T  I»ua!  t  fiittat’ti  will  l.an-tU*  2<» 
IK*  125  Ulim-i  JM’U  . 


TYPE 
DM  4U 
DM  33A 
BD  All  33 
233SO 
Bel9  Pack 


Transformer  Special 

#756;  Primary:  MS  V,  60  ey.  \<t.  Barn 
ondary:  300  0  )00  V  «  120  MA.  D  C.. 
2-5V  WDUS  <A  3  A  aa.  AUo  2.5  VCT 
5  A.  RuQEadixed.  Harm.  BaalaO. 
SUa:  4»'4"  H  M  OC 

M  Soldar  Tmla.  M.f.O. 


<AII  Prfmarlaa  IISV.  4M  Cyclaa) 
Ratlnft 

•  .SV/2e$A..  .  . . 

UMV/l.OMA,  2.SV^7SA.  6.4V /3.3A. 
5V/2A.  6.SV  .3A.  P,  O  10-3$ 
APG-13 

640VCT  44  3S0MA.6.3V/.9A.6.1V6A 
SV/6A 

96M  WOO  32MA 
SOOOV  290MA.  SV  tOA 
734VCT/.177A.  inOVCT  .177A 
700VCT/3$0MA.  6.3V0.9A.  6.3V  2S.A 
6.3V /.OOA.  SV  CA 

2i2.SV/2.$A«2KV  TEST  6.1V  2.2SA. 

1200/100  7S0V.  .OOSA 
1140  1.2SMA.2.$V  1.7SA.2.SV  t.7SA 
— SKV  Taat 

320VCT/$0MA.4.SV  3A.6.3VCT/20A. 
2i6.3VCT/6A  . 


Stack 

3S2-7102 

M.7472426 


702724 

KS9S04 

KS9607 

3S2-7273 


CARBON— PILE  TYPES 

LELANO  TYPE  "A":  toll:  Jt5  cT'' 

■  •h/ii.s  4'urr»‘nt  lOH-llo  MA. 

U«*g  U«*si.sJan<*a.  1. 5-2.5  ohnu  .|^T 

with  12  /.  :i  For  80  V. 

LELANO  TYPE  MV  Volta  Id- 

21  .0  V  Vult  (iut;  Ih  25  V  iSS 


tinuaua) 


IIA6400-1  2.S/lo7SA.  O.IV  2A  -  SKV  Teat  2.19 

901692  UV  9A  2.49 

901699>$01  2.77V  «a  4.2SA  i  4S 

90169I>S01  900V7$MA.  lOOV  .04A  4.29 

UiOOSSC  I  900VCT/.067A  SV  3A  1.79 

?A640$>1  000VCT/6$MA,  SVCT  3A  1.69 

-4taS2  700VCT/006MASV  3A.  6V  1.7SA  4.2S 

3S2-709t  2S00V/MA.  100.  VCT.  13SMA  $.9S 

K$  9336  llOOV/SOMA  TAPPED  62$V  2.SV/5A  3.9S 

M. 7474319  6.3V  ^2.7Ap  63.V  .6€A.  6.3VCT  21A  4.2S 

KS0964  27V/4.SA.  6.3  '2.9A.  1.2SV/.02A  2.9$ 

S2C000  6SOVCT/SOMA.6.3VCT/2A,$VCT/2A  3.7$ 
32332  4MVCT/3SMA.4.4V  2.$As  4.4V/.1$A  3.0$ 

600631  IISO-O-IIMV  2.7$ 

00G190  6VCT  .00006  KVA  1.7$ 

302413A  6.3V/9.1A.  6.3VCT  6.SA.  2.SV/3.SA, 

2.SV/1.SA  4.IS 

KS944$  S92VCT/1UMA.  6.3V/0.1A.  SV  2A  $.19 
KS9MS  6.4/7.SA,  6.4V/3.IA.  6.4  2.$A  4.79 

ALL  CT 

70G30G1  60«VCT^36MA  2.6$ 

M.74743U  2100V/.027A  4.9$ 

3S2-7069  2-2.SV  Wdga.  at2.5A.  Each  Le  Cap., 

22Kv  Taat  $.$$ 

3S2-7096  2.SV/1.7$A,  SV  3A.  6.SV  6A,  6.$V/ 

1.2A,  P  O  BClOO 

3S2-7.;99  360VCT/20MA,  ISOOV  IMA.  2.SV 

1.7SA,  6.3V/'2.SA.  6.3V/ .6A.  P/O 
•C.929  .  6.4S 

DU32$3  S200V/.002A.  2.$V  5A  $.3$ 

M-74719S7  2.$V/20A,  12KV  Taat  4.1$ 

3$2*7179  2$0V/100MA.  6.SVa12ACT  $V.2A  3.4$ 


1  Amp. 

2  Ampa. 

2 ' .  Ampa. 
4^mpa. 

6  Ampa. 

10  Ampa. 
12  Ampa. 
20  Ampa. 
24  Ampa. 

30  Ampa. 

36  Ampa. 


LELANO  TYPE  •’C’*:  Sprr 

VH  r.  Inimt :  T2 

\  OC-  Foil:  300  MA.  Output 


WEBSTER:  35*025;  IM.tl.o  I.M  lori' 
\  IM  Output;  18  \  IK  4.7.5  A 

Price,  Any  Model . ^ 


GN  35  HAND  GENERATORS 

BRAND  NEW  IN  ORIGINAL  CARTONS.  WILL 
DELIVER  8  V  W  2.5A  AND  525-365  V  li#  100  MA 
OR  10  V  I.25A  AND  380-420  V  '»  70  MA.  LESS 
HAND  CRANKS.  A  GREAT  VALUE  117.50 


EE-89  REPEATER 


K\*t  hr!i  r4iu**  I'f  KK  S  ftfli 
Ury  or  w^t  wir- 
ahl»»  iiii'l  iivhtw*  iclit  I  ^ 
AinpUfir  r.  with  Ituik.' 

ct)i.-ipit‘t4‘  wllli  tulNs  ail  ] 


l-I  phorip  up  tu  20  II. il*.'  fif 
i  KxlnfiiWy  tuittrry]  |H,rt- 
♦♦♦.H  hyliri’l  CiOl.s  aixi  V  T. 
►'  )lf«»  cl'.iracterlsilca.  ltran>i 
I  iwli.  Manual,  only . 


CIRCUIT  BREAKERS 

MANN:  "I  \.  2  1"  V  Itiullateil  f  ir 
V  .Si.i*r:i''  Tliil  U>r  euil  nllrt  i  Olllat:l  11.95 
M-7.  7  V.  24  V  I"  St  S  S  .ll:i()0  7-3.  .  .  11.65 

bIt-lOO:  Hill  .Vlnii-.,  24  Vll4: .  It  63 

bl4.MI:  "U  Mm-.  24  1  IS'  .  11.45 

610". 5:  '""I  MV.  li'in.  VIm'.  4'urto  S. 

#.;ll''iii' V  50  .  12  25 

3H9<IU-I0.3:  4U  VH4'.  10  Vnii- . 11.65 


$12.75  EACH 


HELMHOLTZ  PHASE-SHIFTER 


1  :ir  '*0  to  ea«  h 

I--MH  IJ  rur;  lOMH. 
ml  •  'I  t‘  '  tllTik.'**  l.rilt  t  f 

3.95  EACH 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F  O  B  NEW  YORK  CITY.  SEND  M  O  OR  CHECK  ONLY  SHIPPING  SENT  C  O  D. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 
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Wont  more  informotiort?  Use  post  cord  on  lost  pooe. 


SEARCHLIGHT  SECTION 


COMPASS 

COMMUNICATIONS  COMPANY 


Wf  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SftL 


A  Division  of  COMPASS  ELECTRONICS  CORP. 


A  WELL-INTEGRATED  ORGANIZATION  WITH  FACILITIES  AND  TRAINED  PERSONNEL  FOR— 


•  DESIGN,  MODIFICATION,  PRODUCTION,  AND  TESTING  OF  COMMUNICATIONS  AND  RADAR  EQUIPMENT 

•  SUPPLY  AND  DISTRIBUTION  OF  ALL  TYPES  OF  EQUIPMENT  AND  TUBES 


COMPASS 


has  one  of  the  largest  and  most  diversified  stocks  of  government  surplus  equipment — in  its 
own  warehouses 


MARINE,  GROUND  AND  AIRBORNE— RADIO,  RADAR  AND  SONAR— IN  STOCK 

SPARE  PARTS  >°> 

(COMPLtTt  AND  NtW  IN  OKIGINAL  CASIS} 

SA  —  SD  —  SF  —  SG—  SJ  —  SN  —SO  — SQ 
BO—  BN  —  BM  —  YO—  YJ 
BATTLE  ANNOUNCING  EQUIPMENT 


RECEIVERS 

ARB 

ARC-1 

ARC-3 

ARC-4 

ARC-S 

AR-ta 

CR-«I 

SLR 

RAK 

RAL 

RAO 

RBB 

RBO 

RBG 

RBL 

RBA 

RBM 

RCH 

BC-224 

BC-I12 

BC-314 

BC-J44 

BC-34B 


AIRBORNE 

RADAR 


APS-2 

APS-3 

APS-4 

APS-4 

APS-10 

APS-13 

AP$-15 

SCR-717 

SCR-720 


FIELD 

EQUIPMENT 

$CR-191 

274 

300 

37S 

39* 

S3A 

694 

aoa 

821 

BC-654 

603 

604 
6101 

683 

684 

923 

924 
1000 
1306 


ROTATING 

MACHINERY 

Thoufondt  of  con- 
vorfort.  Invertors, 
dynamotors,  and 
motor  -  gone  rotor 
sots  In  stock.  Also 
spore  ports. 


RADAR 

SCR-545 

coMPirrE 

WITH  SPARE  PARTS 


RADAR 

BEACONS 

AN/CPN  3  cm. 
AN/CPN-8  10  cm. 
Yj  and  YG 
for  shipboard  use 
AN/CPN-6  3  cm. 


FIELD  TRANSMITTERS 

SCR-284  -The  famous  mobile  ond 
ground  equipment  station  for  field  use, 
complete  with  oil  occessories.  Range 
3.8 — 5.8  mes;  20  wotts  cw,  5  wotts 
phone. 

SCR-510  Mobile,  portable  FM  radio 
stotion.  Operates  from  6,  12,  or  24 
volt  dc  supply.  Frequency  range;  20.0 
to  27.9  mcs. 

SCR-610  -Some  as  SCR  510,  but 
with  built-in  speat'cr  and  ronge  of 
27.0  38.9  mcv. 


MARINE  TRANSMITTERS 

TCS— Collins  mfd.  Navy  radiotele¬ 
phones  for  shipboard  and  mobile  use, 
complete  with  oil  occessories  for  op¬ 
eration  from  12,  24,  110,  230  volts 
d.c.  and  1  10  or  220  volts  o  c. 

TDE — Navy  or  commerciol  marine 
transmitters,  complete  110  &  220 
volts  d.c.  ond  a.c. 

TBK — Navy  high  frequency  transmit¬ 
ter,  2-20  mcs;  500  watts  output.  Sup¬ 
plied  complete  with  m/g  and  starter 
for  d.c.  or  q.c.  operation. 


TEST 

SETS 

TS  3A/AP 

TS-IOAondB 

TS-12/AP 

TS-13/AP 

TS-16/AP 

TS-3S/AP 

TS-36/AP 

TS-62/AP 

TS-69A 

TS-74/UPM 

TS-89/AP 

TS-100/AP 

TS-101/AP 

TS-125/AP 

TS-173/UR 

TS-278 

TS-323 

OAA 

OAP 

OBU 

LAE 

LM 

LU 

IE-19 

1-46 

1-56 

I  208 

1-222 

SCR-2n 

and  others 


SCR-508,  528--Mobiie  FM  radio 
stotion,  operotes  from  12  or  24  volt 
dc.  Frequency  range:  20.0-27.9  mcs. 

SCR-608,  628--Some  os  SCR-528, 
but  with  ronge;  27.0  to  38.9  mcs. 
BC-325 — 400  watts  c.w.,  100  watts 
new  or  voice  operates  from  110  or 
220  volts  oc.  Freq.  ronge;  1  5-18.0 
mcs.  Moster  oscillator  or  crystal  con¬ 
trol. 

14C— 400  watts  phone  or  800  wotts 
C.w.  Operates  from  220  volts  oc.  Freq. 
ronge:  2.0-18.1  mcs.  Has  outomatic 
diol  selection  of  onyone  of  ten  preset 
chonnels.  Mfr.  Western  Electric. 


TBM  -same  transmitter  but  with 
speech  input  equipment  to  give  350 
watts  phone. 

TBL — Navy  oil-wave  transmitter;  350 
watts  output;  CW  ond  phone.  Sup¬ 
plied  complete  with  m/g  and  starter 
for  d.c.  or  a.c.  operotion. 

TAJ — Navy  intermediate  freq.  trans¬ 
mitter,  175-550  kes;  500  watts  out¬ 
put.  Supplied  complete  with  m/g  and 
starter  for  a.c.  or  d.c.  operation. 

TBN — 200-3,000  kes,  complete  with 
220/440  volt,  3  ph.  50  60c  power 
supply — conservotively  rated  ot  1  kw. 
output. 


393  GREENWICH  STREET  NEW  YORK  13,  N.Y. 

All  Phones:  6EEKMAN  3-6509  Cable  Address:  COMPRADIO,  N.  Y. 

SPECIAL  ATUNTION  TO  OVERSEAS  ItIQUIRItS 


MARINE 

TRANSMITTERS 


TAJ 

TAQ 

TBL 

TBK 

TBM 

TBN 

TCE 

TCP 

TOE 

TDQ 

TOO 


MARINE 

RADAR 


$A 

SG 

SC 

SJ 

so 

SK 

SF 

SL 

SN 

$0-1, 

,  8,  and  13 

*9 

YJ 

V6 

BG 

VJ 

BM 

YG 

BN 

446 


Won!  more  information?  Use  post  card  on  last  page. 
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N«*vfc  Krco  4  Channel  Khii>-U)  Khure  Marine 
TranviUttw  —  lli*ceiT#r  —  F.C.r  Aponwred. 
Uraiul  Ni'W.  4'oti(plrtr.  \t*U  m  .  .  .  $179. M 
Write  for  Full  OeUiU 


PrkoiType  Prke.Tvpe 

It.M  Slip4  M.IS'CCLS 

12.M  SCPl  4.2S  (CM  SMS 

(.9S  SC22  37.S9(CUC 

32.09  SD21  .  11.99  (F4 

24.50  MrLSD22  ^  (FS  .  . 

19.35  4-2S0A  41.25  9F9M  . 

(2.95  5FP7  |1.2S(F9G 

95.00  5GP1  3.3S(GU  . 

49.50  5J29  11.50  (H( 

29.50  SJ30  29.50  (J4  . 

33.95  5JP2  19.75  (J5M 

19.50  5JP7  .  22.75  (J5GT  .. 

11.40  5LP5  .  17.00  (J(  . 

20.20  5R4CV  ..  1.20  (J7fM 
25.00  5R4WGY  1.(0  (K4  (K4A. 

23.00  5TP4'HCA)  35.00  (K(GT 

fJ20.M  ST4  _  1.40  (K7  .  .  . 

17S.M  5U4G  .55  (LSG  .  . 

195.00  5V4G  .95  (L(C 

139.50  5W4  .90  6L(GA 

.33  5X4G  .75 

1.39  5V3GT  .44  ^ 

5V4G  .S(  MF' 

.59  5Z3  .(0  ^ 

.15  5Z4  1.05  — NC 

*;»ELscr  7.« 

2.45  C(J  10.75  ^ 

3.95  (C21  24.95  mammmmm 

3.50  (-4  (-4B  .39(L(M 

2.75  (AB4  .57(L7M 

4.95  (AB7  .90  (N7 

10.50  (AC7  .95  (P7G 

3.(5  (AF4  1.20  (S4 

7.75  (AGS  '.(7(S7fM 

(.75(AG7  S1-19(S07GT 

.90(AH4GT  .7$(SA7GT 

3.50  (AH(  1.19  (SA7M 

2.50  (AJ5  1.30  (SC7 


Prke'Type 
2S0.M  WL.450> 
.90  TH 
.90  4S0-TL 
.05  GL-4S1 
.50  4(4-A 
.70  GL-471A 
.75  WL-491A 
.(4  CK-501LX 
.95  WL-S02A 


2.10  12A  112 
3.50  12A5 
.(9  12A( 

.(5  12ALS 
.90  12ATS 
.90  12AT7 
.50  12AU7 
4.95  12AV( 

.55  12AV7 
.52  12AW( 

.75  12AX4GT 
.70  UAX7 
2.2S12AV7 


1.39  12RY7. 
.95  12RZ7. 
.75  12GP7 
.95  12SA7 
(5  12SC7 
.95  12SG7 


S.75  70SEV 
2.00  707<A 
3.2t707>B 
3.35  700- A 
2.2i  709-A 
17.75  CK-711 


1N54 

1N54A 

1N(4 

1N(9 

1P23 

1P28 

1P40 

1P42 

1Q( 

1R4 

IRS 

154 

155 
1T4 
1U4 
1U5 
IV 
1V7 
1X2A 


.(0  7A4 
1.99  7A7 
1.(5  7A9 
.73  7B7 
.70  7RP7 
1.12  7R0 
1.01  7C4 
.95  7C5 
1.11  7C( 
1.15  7C23 

1.50  7C30 

2.50  7C5 
1.19  7C( 

.52  7F7 
.59  7GP4 
.(5  7H7 


WESTERN  ELECTRIC  CHOKES 
NEW  — hermetically  SEALED 
SMOOTHING  S  ll.nrlon  {a  :{0<>  M4  75  OhuK 
4*4  '  X  '*'4'’  X  ■**'  'N  K.  s  K.S  .*4:0.  54.75 

SWINGINI*  tnitii  4  to  7  I!4^i4n4>>  to  7nii 
M  \  42  ithinn.  5*  x  .’-'a*  x  'V  I.  KSnOft^L 
54  79 


•  VIBRAPACKS--I2  \  oit  Input  Mallory  MM 
\  In  (.f  12'»  M  tunpur.  10.95 


OA2  5  .97  2J34 

OA3  VR75  1.03  2J37 
OR2  I  .9S2J39 

OB3  VR90  .90  2J40 
OC3  VR105  t  .91  2J49 
OO3/VR150  .99  2J50 

OZ4  .49  2J54 

1AC4  .95  2JS4B 

1A3  .70  2JS5 

1A7GT  .((  2J(1 

1AX2  1.05  2J(2 

1B3CT  .90  2K22 

1B22  1.20  2K23 

1B23  5.75  2K2S 

1B24  7.15  2K28 

1B2(  2.20  2K29 


1.10  lO^Opeciel)  .95  Qk-72 


1B32  1.45  2K33 

1B35  9.00  2K33A 

1B42  9.25  2K34 

1B4(  1.95  2X2 

1B(3  39.50  2X  2A 

1C(  .45 

1G(GT  .(0  3A4 

1H4G  (0  3A5 

U(G  .55  3AP1 

1L4  .45  3B7  1291 

1L(  MO  3B22 

1LN5  .73  3B24 

1AI21-B  1.00  3B25 

1N23A  1.95  3B2(  . 

1N23B  2.20  3B28 

1N31  7.25  3B29 

1N34A  .79  38P1 

1N38  1.20  3BP11 

1N39A  .95  3C23 

1N44  400B  1.50  3C24/24G 

1N45  400C  .90  3C27 


.(0  12AZ7 
.90  12B4 
.90  UBAO 
1.05  12BC( 
l.OS  12BH7 


50  92  .95  527  10.95  912-A 

95  93  '  1.11  WL-530  13.M  WL-933- 

9993.V  '1.00WL.531  ...  5.M934 

90  94  (Z4  .91  WL-532  3.75  939 

73  98R  5.50GL-559  .  1.15  937 

75  HF>100  (.25GL>5(2  75 .M  939 

90C-100C  2.S0S75<A  13.95  041 

82  1M-TH  $.9SWL>579B  14.70  945 

(9  tOl-F  WC)  2.25  Wt..KU(10  21.50  WL>945 
(0  lOlL  (WO  2.10  WL-KU(27  19.90  949 
99  102-F<WO  2.25WL-(29  11.70  9(0 

M  104-D  WC)  3.10WL-«32B  20.00  9(1 


Price  Type  Price  Type 

019  1.40  19(5 

73.00  922  19.50  19(0 

40.M  9M  .95  2050 

3.MS27-R  53.00  2051 

9.50  929  9.50  5514 

2.20  929  .  (.75  5519 

4.30  9  29<A  (.7SWL-5550/ 

1.25  829-B  9.95  (91 

1.(5  932  (.50  WL-S5S2 

10.95  S12-A  7.50  (51 

13.M  WL-(J3-A  49.00  WL-5S53^ 


45  3C3] 

.99  3C4S 
.(9  30( 

.(5  3DP1 
2.50  3DP1A 
9.00  30Pl-(2 
1.55  3C29 
540  3FP7 
.75  3GP1 
.97  3J30 
.59  3J31 
.70  3L4 
.90  3Q4 
.90  3Q5GT 
.50  3QSGT 
.55  3RPI 
.95  3(4 
.99  3V4 


9.75  9AJ9 
11.75  OAKS 
.40  (AkSW 


7.95  I 

24.95  ■■■■■■ 
.39  9L9M 
.57  (L7M 
.90  9N7 
.95  9P7G 
1.20  9S4 
'  .(7  9S7fM 
SMO  9S07GT 
.7$  9(A7GT 
1.19  9(A7M 
1.30  9(C7 

1.95  9(G7 
./(  9(H7 

1.50  9(J7 


NEW  TYPES 

—NOW  IN  STOCK— 

WRITE  FOR  QUOTATIONS 


IFG-IOS  (35.. 

'GO  .  17.50(51 

VU-111  .99  ZP-(S 

HV.114B  ..  .S0WL-(i 
117L7GT  1.(5  WL-K 

117Z3  .55  WL-(n 

117Z4GT  1.55  WL-(79 

C*120  9.90  700-A 

.99m-A  .  9.00  700-B 

1.10  WL-in  51.00  700-0 

15.25  CV.172  25.M  703.A 

.90  U3  (T()  .  2.50  704-A 

.95  211/  VTlC  .95  705-A 

.79  RX21S  7.75  70(-B 


(35 . 11.M99S  .95  5(41 

17.50(51  .  (5.00  9((-A  tJAN)  1.25  5(45 

.99  ZP-(S3  19540  999-A  (CBS)  1.75  5949 
.50  WL-(73-A  34.25  999-B  5954 

1.(5  WL-KU(7(  52.25  AMP.)  95.00  5(70 


9.00  0(5  251.50 

3.00  WL-5S54 
.95  (79  190.59 

2.90  WL.5557  17  9.40 
.40  WL-S559 
(.75  32  14.40 

13.50  WL-5559 
29.M  57  21.90 

2.25  5(3(  5.79 

15.00  5(37  3.00 

.95  5(41  9.00 


52.25  972-A  2.75  5979 

♦«;g  »7a.A«..)  J.n 


.80  12SM7  .  .93  227  227A 

.9i;i2SJ7  .  54  331-D  . 

.9S12SK7 . (1RX332 

.79  12(Ni . 75  RX233A 

.99  12SQ7 . 55  245A 


2.75  9AK5WC)  1.10 

9.50  9AK9  .90«SM7GT 

3.75  9AL5  .4  «  9SL7GT 

11.50  9AN4  1.55  9tN7WC 

1.75  (AQS  .49((N7G** 

2.70  (AQ9  .95  95  07 

95.00  9ARS  .75  9SR7 

75.00  9AR9  2.70(5(7 

.90  6AS5  .72  (T9 

(0(A(9  2.1S9U5  9G5 

.94  9A(7G  3.45  9U8 

.94  (AT9  .54  9V3 

7.50  (AUSGT  1.00  9V(-GT 

.95  9AU9  .S(9V9M 

.99  9AV9  .49  9W4GT 

.73  9W9GT 
.72  9X4 
1.15  (X5GT 
.75  9X9 
.90(V9-C 


1Z2  3.20 

4A1 

2AP1  S.70  4B22 

2B  22  2.25  4B2S 

2C21  .  1.05  CL9CF 

2C22  40  4B29 

2C39  12.25  CC225 

2C39A  14.25  4C27 

2C40  940  4C35 

2C43  14.95  WL4D21 

2C  44  .99  4.125A 

2C51  3.95  4D22 

2C52  .  3.75  4C27 

2021  1.17  4C27A 

2C24  3.30  4J32 

2C29  340  4J39 

2C30  2.25  4J37 

2J21.2i31A.  7.75  4J93 
2J22  S.00  4X1SOA 

2J29  13.00 

2J27  9.70  SAW4 

2J31  .20.M5A( _ 


.90  3X2S00A1  135.00  9AX4GT 
20  9AX5 

4A1  1.15  9B4C 

.70  4B22  7.50  9B9 

25  4B2S  9BA( 

05  CL9CF  7.95  9BC5 
40  4B29  9BE9 

.25  CC225  3.95  (BG9G 

25  4C27  12.75  (BG7 

40  4C35  19.29  (BH9 

95  WL4D21  (BJ9 

90  4.125A  30.25  (BH7 

95  4D22  19.50  (BL7GT 

75  4C27  14.00  (BNS 

.17  4C27A  29.90  (B09GT 

30  4J32  220.00  9BQ7A 

40  4J39  U0.00(BX7GT 

25  4J37  195.00  9BVSG 

75  4J93  195.M  9BZ7 

00  4X1SOA  29.9$  (C4 

00  (C5 

70  SAW4  140  (C9 

M  SA( .  2.75  (CB9 


.N5  ISC 
.;:9  U-R 
.92  19AP4A 
.92  19BG(G 
.94  19T0  .  . 


.$524-A 
.S9  2SAV9  .. 
.93  25A( 

.95  25BQ(CT 
.75  25UGT  . 
.95  2$.T 
1.20  25Z(GT... 
.90  20 
1.1$  27 
.55  2907 
.75  35A5 
.50  35BS 
.55  35CS 
.95  3SL(GT  . . 
.U  3SW4 
35Y4 

.70  35ZSGT  .. 
.74  41 
.97  42 

.79  45  'Speclel 
4.25  47 
.75  S0A5 
.29  SOBS 
.99  50C5 
.99  50L9GT 
95.00  50Y( 

95.00  SOT 
.39  S3A 
.55  RK59 
.90  WL  >M90 
4.2$  QK40 
.70QK41 
!VR45 


.2$NK-3S7B.  14.00  713A 

43.00  271-A  . (.30  714-AY  .  9.95  927 

.  i.oorQ-zn/  ,7isA  3.00954 

.  .90  5551  55.00715B  4.00  955 

.99  274AAB  2.25  717 -A  .90  959  . 

.95  27S-A  (WC)  5.95  719-A  19.00  957  . 

.SSHF-100  17.50  721-A .  1.95  959  . 

1.20  304-TH  .  7.75  723  7.00  959 

1.15  304.TL  9.75  723A  B  .  1340  9U 

1.1SS0(-A  .  3.95  n4-A  1.70  991  NC< 

.92  307 -A  4.25  724.B  1.90  FMIOOO 

2.50  310-A  (WC).  3.95  72S-A  .  4.75CK100S 

.57  311-A  (WC).  3.25  729-A  .  9.75CK100( 

.55  31(-A  .  .  .95  72C-C  59.50  CK1027 

.55  329-A .  4.0S72i-CY  19540  UOl  121 

1.55  332-A  25.50  730-A  19.50  1201A 

.90  350-A  4.90  901-A  .35  1399A 

.(0,350-B  3A7f002  3.25  1(00 

.  .(O'399-A  two.  4.00  903  3.25  1(12 

.92  371-B  .(9  905  340  1913 

.42  373-A  (WC) .  3.79  907  _  1.53  1(19 

.55  374.A  (WC)  3.30  909  1.50  1919  . 

.so; 397 -A  (WC).  2.75  WL-910  15.95  1(22  (01. 

.75  399-A  .  1.25  910  10.75  1(24 .  .  . 

.70  S93-A  (WC).  7.75  911  ...  2.951(25.  . . 

I  .40  394-A  .  2.50,911-A  .  2.W  U20  . 

.90403-B  (WC).  (.OOioU  2.(5  1029... 

.7S'404*A  (WC)  .12.95  9U-A  .  3.50  1(30 

.(1  404-B  .  .12.95<WL413  ...17.751(32 

.95  407-A  'WO.  4.95  913  10.29'l(3(  .  . 

.95400-AtWC)  3.009U  3.50,1(39A.. 

.73  41(-A  12.95  915  5.00  1(5$  .  . 

3.95  417-A  'Kly-  ' 


15.00  n4 
14.00004 

4.50  995 

.  .95  WL-999- 

.99  RA 
.2  .50  WL-991 

27.50  892-R 
4.00  902 

.  9.25  902P1 

3.50  919 
2.(5  921 

.95  922 

.90  924  _ 

9.95  927  1.(5  57M  2.25 

3.00  9  54  .35  5749  1.90 

4.00  955  45  5751  2.99 

.90  959  .  45  57(3  1.30 

15.00  957  .  .45  5797  4.29 

.  1.95  959 _  .99  5900  (.50 

7.00  959  1.75  59U  2.N 

1340  9U  1.50  5929  2.75 

1.70  991  NC-IS  .50  5937/  _ 

.  1.90  FMIOOO.  .40  (D1104  110.00 

.  4.75CK100S  .($  5939  3.00 

9.75CK100(  1.50  5940 

59.50  CK1027  2.79i  (N1039A  745 

19540  UOl  1201A  .05  5944  2.00 

19.50  120SA  .45WL-594(  13(.40 

.35  1399A  .55  5901  2.50 

3.25  1(00  .  4.95  S99(  3.00 

3.25  1(12  2.M59(4  145 

340  1913  .90  5991 .  3.95 

1.53  1(19  .95  5910 . 79 

1.501919  ..  .  .39:  WL-9934..  14.70 

15.95  1(22  (SUM)  1.99;WL-509(. .  2540 

10.791(24 .  1.90  5995 . (.00 

2.991(29 . 30  (OM .  2.M 

2.WU20  . 20  (005 _  Write 

2.(9  1029 . 29  (OM  WHIe 

3.901(30  .90  (097  Write 

17.791(32  .  .4$(04i  Write 

10.291(30 .  2.75  0101  Write 

3.50,1(39A . 50  (201 .  9.00 

5.001(5$  .  1.79  7193.  .39 


.95  5(97  2.75 

1.50  5(93  (.20 

1. (5  3(94  2.50 

5702  2.09 

299.10  9703-WA  4.50 

219.54  5703  1.20 

195.00  S703-WA  3.50 

5.00  37U  (40 

.  9.00  5719  5.90 

2.20  9725  4.10 

1.95  5729  .  1.50 

.  1.(0  5732  3.99 

2. (9  WL-S73(  159.90 


2J32.. . 22.00  5BP1 .  S.3S  9C090 .  1.75  9LP7 .  3.50  70L7GT 


4.95  etren)  12.9$ 
1.29  417-A  WC)  7.501 
5.tS41S-A  12.00 

(9.00  42t-A  S.9S' 

(0.00'422-A . 9.9Si 

1.50iGL434.A  .14.71 
l.OOjQL-440-A..  140| 


Terms!  F  O  B-N  Y  C— 25%  DefMlt  witti  erOw 
—or  send  full  remittaeee  te  save  COO  etioroee 
—Rated  Firms  (D.  4  B.)  Net  10  dav»— All 
merchandise  fuaranteed.  CABLE:  BARRY* 
LCCT.  N.  Y.  RE4*2(«2. 


AUTHORIZED  DISTRIBUTOR  FOR  WCSTINQHOUSC  AND  HYTRON  SUPPLIER  FOR  CIMAO  TUBES 


Barry 


ELECTRONICS  CORP. 

136-C  IIBERTY  ST.  N.Y.6,  N.Y. 


ELECTRONICS  — Decemixfr,  1953 


SEARCHLIGHT  SECTION 


SELENIUM  RECTIFIERS 

Full-Wave  Bridge  Types 


NCW  ULENIUM  RCCTiriCII  TMANSFORMCM 

PHI:  115  V..  60  ryclM  ID.  \  4  Atope .  50.75 

.SKC:  y.  12.  18.  24.  eod  16  I  l2Ampe.....  1(.7S 

volte  >24  Ampe. . . . .  35.75 

Ceeitlnsieue  Retinfs  1  30  Ampe  .  . .  45.00 

SO  Amp«  .  .  59*75 


FULLY 


STANDARD  BRANDS 
ONLY 


Tl 


Itl 


SPEriAl.S 


GUARANTEED 


Wont  mort  iNformotion?  Ut«  post  cord  on  lost  page. 
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SEARCHLIGHT  SECTION 


TALLEN  SELLS  IN  QUANTITY 

At  Huge  Savings  For  You 


PLUGS  •  CONMECTORS 
CLAMPS  •  AMPHENOLS 
CANNONS  •  MELAMINE 


80'^®  OFF 


Wl  HAVE  ALL  TYPES 
I  WITH  CORDS  AND 
^  CABLES.  OR  WITH¬ 
OUT 

^  WE  HAVE  SERIES  OF 
N  3100  3106 

/  3102  3108 

^VE  HAVE  SERIES  OF  PL, 
UG,  SO 

WE  HAVE  SERIES  OF  30S7 


WE  HAVE  OVER 
1  MILLION 
IN  STOCK 
in  over 

3000  TYPES!! 

Get  Our  Low, 
Low  Price  .  .  . 

WIKI. 

WRITE,  PHONltt 


BENDIX  SALE 

TA-2  Tronsmitterj  ...  ..$75.00 

RA-2  Receivers  ....  .  75.00 

MPlOE  Power  Supply  for  above  .  30.00 
MR44A  Shock  Mount  for  RA-2  .  10.00 
MT56B  Shock  Mount  for  TA2  _  10.00 

I  60,000  Used  Headsets  I 

on  sale  $1.00  each 
HS  18— HS  30— HS  38 


ARC-1  10  Channel  ...$650.00 

"20  "  750.00 

"  50  "  850.00 

ARC  3  Receivers  600.00 

"  Transmitter  .  200.00 


BC  966  Complete  IFF  with  Cables, 

Mounts-Piugs  . 35.(!j 

Pilot  balloon  targets  ML  3S0  AP . 2S 

AS  pilot  director  indicator  New.... 5. 50 

MG  149  Fillers  . New  5.00 

Micro  Switch  WZ7RTC . New  .20 

Vibrators  for  EE  101  A  . New  .75 

We  have  Vibrators  VBl  to  VB13 
BC929  Oscilloscopes  New  20.00 

Loops  LP  21 . Lousy  5.00 

Loop  MN  20  E  . New  2.50 

Tubes  FG32  2.00 

DM33.  New  2.50 

PE  218  . Checked  9.50 


GENERATOR 

Generator.  .  .  .  60.00 


MC125  Remote  Turner . New  .50 

MC124  Cable . New  1.50 

MC215  Cable .  New  .60 

Control  Boxes  BC434  . New  3.50 

Recorder  for  underwater  sound  equip¬ 
ment  . 60.00 

Transmitter-Aircraft  T9^APQ-2,  115v. 

400  cy.  26VDC  NEW  . 20.00 

Radar  Transmitter  T-26  APT-2,  115v. 

400  cy.  200  Watts  . New  30.00 

Corner  Radar  Reflector  .  .New  3.00 

TSIO  Test  Set.  New  . 20.00  ea. 

TS16  Test  Sel,  New . 20.00  ea. 

TS  309  U  Sweep  Gen . New  115.00 

Bias  Meters  1-97A  . 6.50 

Neoprene  tubing  5/  16"  I.D.  x  7^64" 

Wall  80  ft  lengths  . 1.00 

T  201  Transformer  for  ARC-3  New  .75 
Navy  Type  Sound  Powered  Phones 
Head  &  Chest  Sets . Used  1.50 


ELECTRIC 

MEGAPHONES 

As  Used  In  Ball  Parks  ' 

USED  10.00 


CRYSTALS 

FT  241  A 

Set  of  80  for  SCR  508- 
510 

20°o 


Set  of  1 20  for  SCR  608-  35 

610  ocr  cet 


ANTENNAS 

AT  37  Antennas 

2.50 

AT  38  Antennas 

2.50 

AN  104  Iron 

1.00 

AN  104  Copper 

2.50 

Ballons  4  ft  Diom.  1.50 

Ballons  6  ft  Diam.  2.50 

Ballons  3  ft  Diam.  1.00 

Ballons  13  ft  Diam.  3.50 

Kite  Army . 2.50 

300  ft.  Antenna  Wire  for  use 
with  Kite  or  Balloon  on  Reel 
1.50 


1 


CE 


This  is  only  a  partial  lasting.  We  have  a  quantity  inventory  on  our  shelves  consisting  of 
Coils — Relays — Condensers — Transformers — Radio  and  Radio  Receivers  and  Transmitters — 
Handsets — Headsets — Microphones  etc.  etc.  All  are  ready  for  IMMEDIATE  DELIVERY. 


TALLEN  CO.,  INC. 


159  CARLTON  AVE,.  BROOKLYN  5.N.Y.  TRiangle  5-8241 


:|0IL  CONDENSER 

I  15  MFD  600  VOLTS 

5  Famous  Manufocturer 

i  mmn  #cay-481758-10 
^  5KV  insulation 

Production  quantities 
H  available 

■  c...  ef  terrific  Volue 

15  for  T*  eo. 

■  2.4*  eo.  A 

Trrnii,  oven  tret  to  rotod  flrint  F.O.B.  N.V.C. 

■  A.  MOGULL  CO. 

■  17o  Worren  St.  N.  Y.  7,  N.  Y. 

g  Phone  Wo  4-0865 


K  WHOLESALE  ONLY  M 

I  ELECTRONIC  COMPONENTS  | 
H  HYDRAUUCS  J 

■  RADIO  A  ELECTRONIC  SURPLUS  V 

■  13933*9  BRUSH  STREET  ■ 
B  D<troll  3,  Mich.  TO  3,  3403  J 

Want  more  information?  Use  post  cord  on  lost  page 


HIGH  VACUUM  EQUPT. 

FORE  PUMPS — DIFFUSION  PUMPS 
VACUUM  COATERS— MISC.  EQUPT. 
Some  now.  REASONABLE.  Write  for  list 
ZENITH  OPTICAL  LABORATORY 

1940  Groat  Neck  Rd.  Coplogue,  L.  I.,  N.  Y. 

X-RAY 

All  types  for  industrial  and  experimental 
application.  Tubes,  cable*  and  compo¬ 
nents. 

MEDICAL  SALVAGE  CO.,  INC. 

217  E.  23rd  St.  New  York  10,  N.  Y. 

Murray  Hill  4-4267 

December,  1953  —  ELECTRONICS 
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SEARCHLIGHT  SECTION 


ELECTRONIC  VALUES  FROM  TALLEN 


MOTORS 

L  40  H.P.  115V,  60  Cy.  3400 
RPM.  Mfg.  Dcico-Diehl 
Good  for  fans. 

2.50 

COMPONENT  PARTS 

For  .  .  . 

ARC-1 
ARC-3 
ART-13 
R5/ARN-7 
SCR  522 
SCR  284 
SCR  543 

We  also  have  .  .  . 

RELAYS 

TRANSFORMERS 

COILS 

CAPACITORS 

CONTROL  BOXES 


TELEPHONE 

EQUIPMENT 

Upright  Telephone  « 

Complete .  1.50 


For  Quantity  Users  Only 

~  CD  365  with  2ea  PL  1C8 . New  $1.00 

CD  307  with  PL  55  and  IK  26. .  .New  .65 

CD  508A . Now  1.50 

CD  605  5*2  It . New  .05 

CD  620  . New  .25 

BC  348  Coils . New  6.50 

BC  1267 A . New  35.00 

BC  221  good  lor  parts . eoch  15.00 

BC  456  . New  3.50 

SCR  274  Transmitters. .  BC  457,  BC  458 

Used  4.50 

SCR  269  Instruction  Book . 1.50  I 

SCR  518  Motor  ML  4115-6 . New  6.50 

PL  55 . New  .40  ' 

PL  68 . New  .90 

PL  151  A  . 50 

PL  152  A  . 50 


Telephone  Dials 


2.00 


CONTACTOR 

BC508A  New  5.00 


HA  105A . New  35.00 

ET  8023  DI . New  575.00 

Motors  PE  94  . New  4.00 

RM  29  complete . Good  9.50 

LiP  Microphone  MC  419 . New  .35 

TBX  Ship  to  Shore  Rec-Trans  New  30.00 

T30  Throat  Mikes _ Used  .25.  .New  .50 

APS-4  Trans  Rec  Complete . 300.00 

ARC  Autotunes . New  6.50 

R5/ARN-7  Colls . Now  4.50 

12  Volt  Blower  Motor . New  4.00 

Handsets  TS14  Complete . New  4.50 

Handset  Rec  or  Trans  Capsules  New  .50 


TUNING  UNITS 

TU...5,6,7,8, 

9, 10, 22, 26 

TU-IO . New  2.50 

BC6I0  New  12.50 


PLUG  SALE 

Over 

One  Million 
In  Stock! 

All  Type 
AN  3100— 
3102— 
3106— 
3108— 

ARC— 

AC— 

GK— 

lOH/ 

SKL— 

SO— 

WK— 

PL  108 
112 

150 

151 
169 

171 

172 


50 

each 


rr* 


ELECTRONICS  IN  ALL  ITS  BRANCHES 


£0: 


TALLEN  CO.,  INC 


*159  CARLTON  AVE..  BROOKLYN  5,N.Y.' TRiangle  5-8241 


CONNECTORS 

AN-UG 

LARGE  INVENTORY. 

Ktt-r  I'.i  i.(  iT«t>n  I.Nt  . 
:i,  \  oi.i  I . 

N.  »  :.  \:  iV  •  •  "  :  M'-s 


TELFnrPE 

Available  now 

Models  14's,  15's  and  19's 

Reconditioned.  Prices  on  request. 

Electronics  Corporation 
of  Nebraska 

3327  Star 
Lincoln,  Nebraska 
Phones  2-8214,  6-5233 


CARRIER  EQUIPMENT 

Western  Electric  CF-IA  4«ehanael  earlier  te4e»hane 
terminals. 

EE'IOI'A  2«thannel  IO0O./2O  eyele  carrier  rtneere. 

CFD-B  4*ehanncl  carrier  pilot  refutated  teletnone 
terminals  complete  with  four  ohannele  1808/20 
cycle  rlnslof. 

CFD'B  4*chennel  pilot  rpoulated  telephene  repeat- 

C-42-A  V.  r.  teleereph  In  frem  2-  te  12-ehaanet 

terminals. 

f  MC  I  or  2  ehannels  terrier  telaphene  terminate, 
automattf  regulation,  duplex  ilpnaJine  each  ehan- 
nel.  Carrier  frequenelee  ebove  35  KC.  Ideal  fer 
adding  channels  ebeve  type 

Complete  engineering  eno  Initallatlen  eervloee 
offered. 

RAILWAY  COMMUNICATIONS,  INC. 

Raytown.  Missouri 
Telephone:  FLemlng  2121 


ELECTRONICS  — December,  7953 


Want  more  information?  Use  post  card  on  tost  page. 
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SEARCHLIGHT  SECTION 


HEAVY  DUTY  SWITCHES 


THOROARSON  AUDIO  PASS  FILTERS 


SENSITIVE  RELAYS 


K  a  niJ  p  a  It  M 
KOO  to  1200 
4‘>'<'l**it  Input 
lOOtM)  ohmn 
—  Output 
2>'V0<H>  OhniH 
re%H  lOilll 


H4  H  4.P  D.T.  TogglA  Switch.  5  AMP  »  250  Volt. 
10  AMP.  A  125  Volt.  Single  ^4'  hole  mount.  Ball 
handle. 

Stork  Price  <1  OQ 

No.  fi203A  Each 


MIDGET  TYPE  RELAYS 
Automatic  Electric  Type  R-45,  0500  ohm  Coil< 
Normally  open  contacts  except  as  noted. 
Stork  No.  Contents  M.A.  price  E 

102152  5.PS.T.  2.0  $ 

102244  2.P.S.T.*  4.5 

102264  3.P.S.T  6.0 

*  I  Norm,  open-t  Norm,  closed. 


CUTLER  HAMMER  TYPE  8905K628 

4  Pole  D.T.  Neutral  Center  Toggle  Switch.  Lumi- 
nous  Trip^Bat  Handle.  2  Hole  Mg. 

Stork  Price  <1  OK 

No.  629IA  Each 


Stock  No.  T48500 


Price  SS.SO  eo. 


THORDARSON  BAND 
PASS  FILTERS 

MW  ohms  to  600  ohms  1700  cycles  to  Z  AtO  cycles 
Attenuation  25  0  B  at  I  150  cycles  or  50  DC  at 
4HOO  eyries.  Sire  li"  x  6-,"  x  5" 

Stock  Price  CO  AA 

No  5847A  tarh  #O.WW 


Same  type  and  >t>le  as  above,  hut  has  24  V  A  C. 
coil.  Intermittent  duty.  Will  operate  on  H  V.D.C 
Continuous  duty.  Contacts:  SP.S.T  -N.O.  and 
SPOT. 

Stock  Price  Cl  O  C 

No.  I02248A  Each  ^ 


FILAMENT  TRANSFORMER 

20  VOLTS  TAPPED  AT  14  VOLTS  'W  20  AMPS 
PRIMARY  TAPPED  IN  5  VOLT  STEPS  FROM 
210  TO  240  VOLTS  5060  CYCLE  STANCOR 
8SI06%  4"  K  y  HIGH. 

Stork  Price  KA  QK 

No.  6292A  Each 


Hi-Z  HEADSETS 

Signal  Corps  Type  P  20  Headsets.  24000  Ohm 
pedanre.  Complete  With  6  Foot  Moulded  R( 
Cord  and  PL'55  Plug.  Type  K-2A  Units. 

Stork  Prire  eO 

No.  646HA  Each 


FILAMENT  TRANSFORMER 

PRIMARY;  1(»7.5,  112.5:  117.5:  122.5: 

215.  225:  2;I5  and  245  Volts  50/M)  .ycl. 
SECONDARY:  h.4  Volt*  5.3  AMPS  and  f,.:i 
Volts  -w  .1  AMPS  Ceramic  liushings  with  solder 
lug  terminals.  Rated  for  conttniiout  duty  under 
Mil-T-27.  Class  ‘’A*'  Grade  I  spers.  Hermetically 
sealed  rase.  2*4*  x  3' a"  x  i**'  high. 

Stork  Prire  O  CA 

No.  62«4A  Earh 


FILTER  REACTORS 

4  Henry  a  1.75  Amps  Thoarrison  Tfu- Fidelity. 
15.000  Volt  Test.  10  Ohms  O.C. 

Stock  Price  COC  AA 

No.  S400A  Each 


Famous  Signal  Corp^  HS>(8  MFad«>et  Units.  Con* 
xistx  of  2  Type  R>I4  Units  With  Interronnertirg 
Short  Cord  and  PL-54  Plug.  Less  Headband 
Ohm  Impedance. 

Stock  Prire  AO 

No.  6IMIA  Each  ^  > -VW 


Swinging  Choke.  Thcardson  Tru-Fidelity  10-20 
Henry  (l  5(H)  to  50  M  A.  7500  Volt  Test.  55  Ohms 
0  C. 

Stork  Prire  «7A  00 

No.  640IA  Earh 


HIGH  VOLTAGE  TRANSFORMER 

21.000  volt  imi  MA  Half  Wave  oil  filled.  Maloney 
Electric  Co 

N.%“7JdA  $300.00 


CEROC 

Hign  Temperature  Magnet  Wire.  Meets  Latest 
Gov't.  Specs.  Fch*  Class  'H'*  Insulation.  Made  By 
Sprague  Available  In  Si2e»  21-28  And  22.  Sub¬ 
stantial  Savings. 


PLATE  TRANSFORMER 

Thoardson  Tru-Fidetity  Plate  Transformer. 
Primary  208-2i0.220-230.240  Volts  60  Cycle.  Ser 
ondary  3:410  V  C.T.  cu  .86  Amps.  10.000  Volt  in- 
sulation  Brand  new — limited  quantity. 

Slock  Price  C^A  AO 

b38‘iA  Each  ^Ov.Uv 


Open  Accounts  to  rated  or  Acceptable  reference  ar- 
counts.  Others  pre. payment  of  20®o  deposit  with 
order,  balance  C  0.0  Prire  FOB.  Chicago  and 
subject  to  change  without  notice.  Merchandise  tub- 
jeit  to  riior  sale 


304TL's  EIMAC  JAN  304TL's 
INDIVIDUALLY  BOXED  $1095 


RADIO  SURPLUS  CO 


1229  W.  Woshington  Blvd. 

Chicago  7,  Illinois 
Phone:  TAylor  9-3405 


DIVISION  OF  CAPITOL  COMMODITIES  CO.,  INC. 


3  OUTSTANDING 


TRANSFORMER 

VALUES! 


Send  us  your  requiremenis  if  wc 
hoven'l  got  if  listed  here! 

Just  a  partial  list  at  our 
present  stock: 

•  BC  348  •  BC  342  •  ART  13 

•  ARC  3  •  APN  9  •  LM 

•  BC  221  •  BC-611 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 

Prompt  attention  to  all 
inquiries — all  languages 


Acme  Induction  Heating 

or  Transmitter  Plate  Supply 

3100  Volts  Eoch  Side  of  Center  ot  500  M.A.  Pr  imory 
tapped  for  98,  104.  I  10,  1  16.  1?3  Volts,  60  cycle  A  C. 
Conservotively  rated  IS  KV.  imprcgnotod  mca  insu¬ 
lation.  EJalanccd  ^iecondory  windings  Special  high 
silicon  low  loss  core.  Size  9"  L  x  8"  H.  x  7^  V* 
Shipping  wt;  60  lbs  Priced  extremely  low  at  $34.50. 


Acme  Rectifier  Filament  Transformer 

2.5  Volts  (C.T.)  ot  10  omps.  10  KV,  insulation.  Pri¬ 
mary  tapped  as  above  txccllent  design  ond  con¬ 
struction  tor  continuous  opcrotion.  Limited  quantity. 
Only  $2.75  ench. 


Atten:  Schools,  Labs,  Hams! 

WE  PAY  MORE 

FOR  RADIO  PARTS  &  EQUIPMENT 
Cash  in  on  your  surplus  miuipment— 
or  we'ti  tiado  for  somrthing  you  raally 
nrfd.  Write  today! 


....  Acme  Filament  Transformer 

10  Volts  (C.T.)  Of  10  amps.  5  KV.  insulation.  Pn- 
r  ary  fopt>ed  os  Qr)ove.  Absolutely  top  quality.  A 
highly  useful  type  for  many  applications.  Be  sure  to 
ordtf  s^>arcs  at  this  low  price  $3.25  each. 


Write  for  FREE  Surplus  Catalog. 


NEV/  AND  GUARANTEED 

Prices  shown  opply  to  present  limited  stock  only. 

Order  today. 


4109  BURBANK  BLVD. 

P.  0.  Box  1187 
Magnolia  Pork  Stotion 
BURBANK,  CALIFORNIA 
Cable:  HARJO 


SEeley  8-4143 


833  W.  Chicago  Ave.,  Chicago  22,  III 


Wont  more  informotion’  Use  post  cord  on  lost  page 
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0A2 

OA3  VRTS 
OB2 

OB3  VR90 

OC3  VRIOS 

OD3  VR150 

1B22 

1B23 

1B24 

1B26. 

1B27 

1B32  S32A 

lB3t 

1B42 

1B44 

IBSl 

1D21  SN4 

1N21B 

1N22 

1N23B 

tN34A 

1N3S 

1N38 
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1NS4 

INSS 
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1N(0 

1N«3  K«i 
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2021 
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2J31 

2J32  . 


25.90  i  S 

25.90  J  7 

89.00  i  8 

110.00  4J  4 

24.50  4J52 

85.00  .12SA 

89.50  .2S0A 

39.50  XISOA 
35.00 

19.95 

23.95  ^ 
5S.0‘i 

32.00 

230.00 

150.00  8J29 
100.00 

125.00  4J11 
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99.50  C5B 
2.9$  5AP1 
4. OS  5BPt 
4.75  5BP4 
3.50  SCPl 
5.9$  5CP1A 

72.50  5C27 


129.50  SNPl 
129.50  SR4GV 

129.50  $T4 

149.50  C2L  5528 
175.00  5ALSV0 

22.50  ANS 

32.00  AN5 . 

27^0  j  AM . 


5.95  204A 
1.2$  211  VT4C 

1.50  217C 
€.50  221A 
1.75  23SA 

2.50  2S0R 
2.90  1  250TH  . . 

2^  I  2iOTL.... 


49.50  705A 
.95  70S  AY 
4.9$  70SBV 

1.95  70SCY 
75.00  70SrY 

8.95  70SGY 
1S.50 , 707A 
ISM  t  >37B. 


1.50  800 

39.50  809 

39.50  tllA 

29.50  812 


2.95 

2.95 

2.90 

2.95 
10.95 

2.75 

1.95 

9.95 
7.00 
9.95 

7.50 

9.50 
29.50 

3.45 

1.45 

3.90 


1.30 
1.10 

5.50 
115.00 

4.00 

writ* 

0.95 

2.75 
1.71 

14.95 

299.00 

4.30 
1.29 
1.29 

3.75 

2.00 

2.95 

2.50 
€.00 
0.95 

3. U 

€.00 

2.75 
.95 

€.50 

14.95 

l.U 

8.95 
17.50 
17.50 

1.20 

€.50 

€.50 

2.25 

9.50 

9.95 
€.50 

4.95 

1.95 

4. M 

1.25 

4.75 
4.75 
1.15 

.90 

1.15 

.09 

1.50 
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149.50 

199.50 

99.50 
75.00 

7.50 

4.50 
4.50 

4.50 

7.50 

14.50 

37.50 


3.50  rC2S3A .  00.50  i  700A 

2.50  FG2S0A  149.50  TllA 

€9.50  274  B  3.25  714AY 

69.50  304TH  7.95  715A 

19.95  304TL  *  7.95  715B 

3.95  307A  RK75  3.75  715C 

5.25  310A  3.95  717A 

3.00  310B  12.95  719A 

2.75  31€A  1.25  720BY 

1.80  327A  4.50  720OY 

€9.50  331A  10.95  721A 

1.00  349A  8.50 

16.95  350A  4.50  - 

25.00  368AS  €.00  mi 

13.50  371B  .75  Dl 

1.75  374B  4.95  III 

.€9  308A  1.49 

3.95  394A  3.95 

8.50  417A  8.50 

5.95  4  34A  15.00 

4.95  €4€A  1.19  ^ 

.75  44€B  3.50  S 

15.00  450TL  44.50 

2.25  451  3.95  I _ 

.95  4€4A  10.95 

1.20  4€9  13.95  722A 

€.95  WLS30  16.95  723A 

8.95  531  5.75  723A  I 

1.10  CK536AX  .95  724B 

22.50  559  1.19  725A 

19.95  575A  13.9$  726A 

5.95  KU627  17.50  720B 

9.50  KU€7€  39.50  726C 

.95  WL651  39.50  730A 

9.95  Wi.652  €57  39.00  801A 

7.79  WLSn  75.00  803 

2.75  700  B  C  D  16.50  804 

29.50  702A  2.75  805 

14.50  703A  4.75  807 


24.50 

249.50 

249.50 

2.95 


Vacuum 


14.50 

7.25  3C23 

12.50  3C24  24G 

14.95  3C27 
1.19  3C33 

19.95  3C4S 
3.90  1C29 

3.95  1FP7 

1.25  3GP1 

2.49  3HP7 
2.75  3iPl 

3.50  3K30 

3.25  4B74 

7.95  4C77.  CV92 
€.95  4C28 

14.95  4C3S 

12.95  4E37 
25  90  4J22 
25.00  4323 


9.9$  5021 

1.50  srP7 
3.75  SFP14 

9.95  5HP1 
12.50  5HP4 
11.95  SiPl 

1.95  SJP2 

3.95  SJP4 
3.95  5JP5 

12.50  5323 

250.00  5J2€ 
€.95  5329 

12.50  5330 
35.00  5333 

19.50 

14.50 
129.50 
129.50 


18.5 

1.95 

7.50 

4.50 
4.50 

22.50 

19.95 

22.50 

27.50 

39.50 
129.50 

11.95 
39.60 

10.50 


1.95  072A 

9.95  874 

16.95  870 

2.75  004 
4.50  889R-A 

12.00  905 
45.00  923 
49.50  931A 
20.00  935 
.39  954 

3.75  955 

10.95  95€ 

3.25  957 
1.65  9S8A 

959 

CK1005 

CM1006 

QH1S9 


SEARCHLIGHT  SECTION 


ELECTRONICS  — December,  1953 


iMant  more  informotion’  UfC  post  cord  on  lost  page. 


WANTED 

ARC-h  3.  ART-13,  8C-342,  348, 
APS-10,  IS.  TS-13.  35.  J46,  147, 
>48,  774,  775,  263  ETC.  All  SCR, 
8C,  AN,  TS.  ALL  TUBES. 


RADALAB 

87-17  174th  STREET 
Richmond  Hi-ll  18,  New  YorL 
Phone  Virginia  9-8181-7-3 


TiRMS — Minimum  orJer  S25.00  all  i 
prices  fOB  New  York  City.  25%  de¬ 
posit  with  order,  balance  COO.  Rated 
firms  open  account.  Prices  subject  to 
change  without  notice. 
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SPECIAL  PURPOSE  TUBES  AVAILABLE 
WRITE. 


$0.95  2333 
1.10  2334 
1.10  2336 
1.00  2342 
.95  2348 
.0$  2J49 
2.00  2356 

6.50  2361 

7.50  2362 
2.30  2K22 

12.00  2K25 
2.98  2K26 

29.50  2  K28 

17.50  2K33 

29.50  2  K34 

9.50  2  K39 

4.50  2K41 

2.50  2K45 

1.25  2K48 

3.25  3B22 
.79  3B23 

1.50  3  824 
I  SO  3B26 
€.50  3828 

.89  3C22 
2.75 


fOUR  SURPLUS  iA^ANTED 
Wc  Pay  Higheit  Pricesl 


urLUIRL.  Capacitors 

50  mmfd.  15,000  «  57.50 

12  mmfd.  32.000  v  510.00 

50  mmfd.  32.000  V  512.50 

100  mmfd.  20.000  v  51€.50 


«  CA$7G 
6BF7 
6BL6 
6BM6 
6C21 
6F4 
6J4 
€K4 

6SU7GTY 

6XSWGT 

7C23 

12AY7 

120P7 

12GP7 

12HP7 

ISE 

15R 

FG17  5557 

RX21 

3STG 

RK47 

EF50 

FGS7  5559 

RK60  1641 

RH72 

RK73 

7ST 

75TL 

83V 

FG9S  SS60 
VT98 
98R 
lOOTH 
VU-lll 
HF120 
F-123A 
VT.127A 
FG172 
I  HF200 


3.25  714AY 

7.95  715A 

7.95  7158 
3.75  715C 

3.95  717A 
12.95  719A 


39.50  <13 

39.55  814 
7.90  826 

13. 55  828 
829 
829B 
832 
832A 
833A 
836 

3.95  837 


€.95  HLI 

1.49 

3.95  VI 

8.50 
15.00 

1.19  - 

3.50  Stl 

44.50 

3.95  ( _ 

10.95 

13.95  722A 

16.95  723A 
5.75  723A  B 

.95  724B 
1.19  72SA 

13.95  726A 

17.50  7208 


RECEIVING  TUBES? 


WE  HAVE  ALL  TYPES 
IN  STOCK 

Standord  Brands  Only! 


All  Prices  F.0.6.  Los  Anpclcs,  subiect  to 
change  without  notice.  Minimum  order  $3.00 


ELECTRONICS  I 

Dept.  1-31 
7SU  Molroso  AVO. 
Ul  Anitltl  j 

Coliftrnlo  ' 


24.50  5654 

49.50  5656 

17.50  $657 
writ*  5670 

3.50  5672 
15.00  5676 

.98  $687 
1.30  5694 
65.00  5702 
5704 

-  5718 

kA  ”19 

if 

I  •  ”” 

5814 

5823 

5844 

5876 

,  5879 

!  5902 

5904 
I  5905 
5963 

2.75  5972 
1.10  6005 
1.95  €02€ 
1.40  6111 

175.00  6121 

3.25  6201 

1.25  8005 
4.9$  8012 

5.50  0013 
.33  0020 
.49  0025 
.49  8025A 
.49  9001 
,69  9002 

1.75  9*03 
.69  9004 

1.95  9005 
149.50  9006 


Thousands  of  other  types  in  stock, 
your  requirements. 


SEARCHLIGHT  SECTION 


FREE  SURPLUS  CATALOG 

J«t  tH  tti*  «ur  brand  n«iif  Catalotl  Send  tor 

your  FREE  co«y  todiyt  Mollod  dromdtty  on  roduootl 


INVERTERS: 


MOTORS: 


24  VDC  REVERSIBLE 

MOTOR  —  S.7  Ul'M.  40 
Torqtto  Motor  R1t«:  S-Vi'  i 
4-1  Alt*  I  S-S/10".  Hhoft  nU«: 

31/S12”  X  6/16*.  Alio  oorratoo 
14  VAC.  mjeo  No.  441- 

loon  . ».M 

27.6  VOC  —  >Si*00  Hi'M.  l.S  oa 
In.  Miatt  1-M.*  X  M*. 

Motor  Hlxo:  2  Vi*  X  l-K".  No 

J0<»-267  . sa.«6 

27  VOC  1-10  HI’— 3.'jOO  ItPlE.  Bbnft  «xe;  64'  x  64'. 
Motor  Wzr:  4*  i  3-Vi".  Air  Amca.  No.  Ej;  76.3.  $6.95 
80  VDC-  l/.V)  III'— 301)0  UPM.  Bhatt  Slro:  S*  x  64".  ' 
Motor  Slio;  5*  x  S*.  ti.K.  No.  5  rNSSHAW. . .  .$8.95 
28.5  VOC— 1/35  HP-  22IH)  IU*M.  Start  SIxo:  1-64*  x 
64"  Motor  81m:  4  'A*  i  3-64".  Electrolux  No. 

168-6 . $5.95 

2800  UPM  Bererslhlo  51otor-8lM:  5-64*  x  *-A*. 
Shaft  81m:  1*  x  64*.  Euiftaou  No.  186-0411— 

Pnoe .  . ,  . . $5.95 

GEAR  HEAD  for  alxn-e  motor.  Hall  Uoarloc  tlearrtl 

Hha/t.  10  to  1  reduction.  Piicn . $5.95 

COMBINATION:  Motor  dt  Itclurilnn  Clear _ $10.00 

24  VAC  OPEN  FRAME-20  itPM  Itouble  Shaft  Hack 
tlear  Motor  with  LHe-xtaago  Cltitch.  Shaft  alM:  l-ts* 

X  3/16"  . IMco:  $6.95 

24  VAC  OPEN  FRAME— 3  UPM  Hact.  Hoar  MiKor 

Sliaft  alM;  H*  x  3/18* . Prlca:  $5.95 

24  VDC  REVERSIBLE— WOO  UPM  with  Matnetlo 
Brake  Flange  Mount  Hnllne  Shaft-  elxo:  S*  x  8/16*. 
.M  itor  4"  Ij.  X  l-tA*  l)la.  OB  Motor  only 

«5HA25.\J3ZA  . Price:  $8.95 

24  VOC  AIRWAY  MOTOR -Mo<lcl  #Z-S50.  Approx. 
5(H)0  UP.M.  51otor  ilxe;  2- 'A"  x  1-64'.  Shaft 

dxe.  "A*  X  '4* . I*rlce:  $4.95 

29  VOLT  60  CYCLE — 60  HPM  Hrnclironoua  Crami-r 
Motor  #1147.  Shaft  alxo:  1*  x  64 . $1.95 


6  VOC  1/20  HP.  4000  RPM.  Motor  alM  5*  x  T. 
Shaft  »1m:  64*  a  64'.  Ihelnion.l  #E  56.. Price:  $4.95 
12  VOC  1/30  HP.  4500  RPM.  Motor  ali«:  3"  x  2  '4' 
Sliart  hIm:  1"  I  8/18*.  Dalco  #.5047510 . 14.95 


DYNAMOTORS: 


502INJ3A-  17  VUC  Input;  output  110  I’olt  400  cycU, 

1  Phano  485  VA . BO.SO 

PE-I09D  -Input  13.5  VDC  29  A;  output  IIS  V  400 

cycle.  1  Phaae  1.53  Ampe...-. . $69.50 

PU-7/AP— Input  28  VDC  160  A;  output  115  V  21.6  A 

400  cycle  1500  VA . $89.50 

PE-118— Input  18  VDC  100  A;  output  115  V  400 

cycle.  1  Ilmao  1500  VA . Uned:  $14.95 

PE-218— Input  18  VIK'  100  A:  output  115  Volt  400 

cycle.  1  PbaM  1600  VA . Uw.1:  $24.95 

NEW:  $49.95 

PE-115  or  PE-206— Input  18  VDC  36  A;  output  80 

Volta  880  CTCle  7.2  Ampa . Uke  New:  $12.95 

TYPE  800-l-D— Input  28  Volta  82  A;  output  115  V 

7  Ampa.  1  PbaM  800  cycle . Lw-d:  $39.95 

NEW:  $69.95 


A.C.  INDUCTION  MOTOR 

MS  VOLTS  60  CYCLE  1.9  RPM:  Torque  Oz.  In.  T.'S; 
Watt** — 9;  with  variable  MulUiile  lilac  Coder  Wheel 
and  Sficro  Bwltcb  mounted  on  liracket  Asay.  Hnitxer 
Motor  I'yue  ItWC  2rK«^ -Price . $24.95 


BLOWERS 

\(>lt  m  cycle  HliOW'KU 
ipioturefli  —  approx.  lOu  CKM 
2*4"  Inuke;  3*  outlet. 

(iulit  running  Motor  alze: 

NKW  —  not  (iof't. 

Onl^r'^No.  irM9 . $8.95 

DUAL  BLOWER  —  Kanie  aa  ll.\*S30  abnre.  except 
hai  bitm'T  aiist'mbly  in  each  side  of  motor.  <iT’d**r 

No.  H'HHO  . >•'‘.95 

COMPACT  TYPE  —  109  CKM.  motor  built  nialde 
XiUlmI  caM‘.  t-Vi"  Intake:  3-%*  x  ^  I>1&  Complete 
size;  4  >4"  W.  x  9-V  H.  x  8-H'  D.  Order  No. 

2rW7  .  $14.50 

FLANGE  TYPE-140  CPM  3  InUke;  3-H"  Dla. 
CtMjiplete  alze:  h-'4^  W-  x  7-**.*'  If.  x  B-Si*  I>.  OHer 

No.  J#H0: . $13.95 

FLANGE  TWIN— 275  c™.  4*H"  Inuke:  3- V  »  8^ 
IMh.  Complete  size:  ll-Vi'  W’.  x  9-%'  H.  z  R-1/1B* 
ii.  aNo.  2C069  . $21.95 


iNpirr  OUTPUT 

VOLTS  VOLTS  MA. 
14  330  1.50 

1 «  250  .50 

I  4  lOOO  350 

2H  2.10  100 

24  ‘-JW)  rt<» 

24  675  160 

28  210  125 

34  320  SO 

38  1000  3a50 

300  260 

38  150  010 


STtK:K 
No. 
HI>-87 
l)M-25 
HI)-77 
l»A-t  A 
1>M*33 
IiM-33 
I)Y-22 
OM-53 
PK-73 


l>M-40 

VF>86 

UaA/0516 

IJSA/0516 

PR-IOIC 

i>M-S10X 

Pi&-103 

PB-133 

8P-175 


TRANSFORMERS— lOOVw  60  Cycle  Pri. 

5  VOLT  CT.25A  —  10,0^0  V.  Ina,  OPKN  FltAM>:  — 

6"  X  X  . $7.95 

Two  13  V.  4  A.  \Vindl!>K+- gltm  12  V.  H  A.  or 

24  V.  4  A .  $5.95 

24  V.  %  A  .  $1.50  Sec.  24  V.  1  A  .  $1.95 

Sec.  34  Volt  fl  Amps .  $6.95 

1  Ser.  6-24  or  30  V'olla,  8  Ampa . $5.95 


SOUND  POWERED 
HEAD  AND  CHEST  SET 

.NAVY  TYPK  No 
hatterlM  required  — 
l<l**al  for  TV  Antenna 
Inaullationa  and  I 
niaay  otber  lucn.  2n  ^  v 

Cor«l.  Uted  —  i  /I 

Tmted  —  Flacb:  $5.95 
♦  'upper  WTetd.  Field,  4^ 

9l  Combat  Tw  Wire 
for  UM)  with  above 
available.  Write  for 
prineal 


COAXIAL  CABLES: 

IUJ-8AT  (SrBTIAL)  51  5  ohnw. 
Same  ;ilM  aa  lUl-HAL  Prlcca:  1 
to  KK)  ft.  W  84  per  ft.  —  lOO  to 
50(1  ft.  @  7  64^  per  fL  —  5<  0  to 
KkiO  ft.  ft*  7«  per  fL  1000  ft.  or 
moro  iii  664#  per  ft. 

RG-M/U  — 71  atima.  146  ft  $15.00 


AOORE8B  OEPT  E 


All  Prloaa  Art  F.O.B..  Lima.  Ohio 


25*,.  Oodoclt  on  C.O.O.  Ordort 


FAIR  RADIO  SALES* 


OUTH  MAIN  ST 

A,  OHIO 


PULSE  TRANSFORMER 

Tiibe  base  plug  In  type  / 

r-^  T  'V  Horo  or*  prooUloa  mad*,  high  quaBly  com-  fl 

•  '  •"  '  \  pact  puldo  txansionnon  wound  on  hrporail  1C 

I  ■  ■  '  ■eA  corot.  Thoy  aro  buUt  In  octal  bokollto  tub*  y 

I  J  J~~\  n  q  I  bosot  and  con  b«  odoptod  to  masy  uooo.  \ 

I  ■  n  U  91 3  /  Tboy  or*  eomplotoly  Imprognatod  and  ooalod. 

il?VV7i^  SUGGESTED  USES 

r^  ♦  —  Blocking  OoclUalor,  Mulliribralor  and  TfT-  __ 

sw  1  Vy'  Scop#  CIreullo.  j  [  T 

♦ — WboroTor  Aecorolo  Timing  and  Trigger,  jl  [  i  r 
TYPE  UX  7150  MT*  nocossory.  ■'  |  ■  rf 

r..j>  r.ii  T#iav  $k^UnoxcoUod  in  circuit  opplluatlons  lor  gon.  i  ■!  . 
Eoen  CO  I  o»-  orating  low  power  and  low  Toltago  pulioi.  *•  ry  i  | 

Max.  DC  Rta.  Ohat  ^ — Can  bo  U8M  in  drcnllo  ullttelM  ropotition  T  )  i  i ! 

1  A  Pc  4.091)  ratoa  irom  0  to  wall  OTor  1  MC  and  pula*  I  |  | 

2  A  7-4.5421)  widths  ranging  tram  .05  Microsecond  up.  I  i 

14  4>Z367U 
•  4M.IHQ 


!  II  I  y 

yj 


Prieg  ^4.50 


TT - 

!  1  ' — 1 

1 

1  1  F<  f) 

1 

u  i!  ;  J 

1 

n  1  i  i ! 

( 

1  1  H 

i 

M  u  -J 

.l1 _ 

-J 

►— — H 

$iOC  vilto 
Tvac  aaM 


aid  VOUHG 

I  THE  I  N  E  LE  CT  RO  N  I  C  S 

I  811  BoyItton  St.,  Boston  16,  Mass.  CO  7~4700 


/?ADI0  Surplus  Buys 


CRYSTALS 

.  .  .  In  FT  241-A  Holders  -  >  ,■' 
Pin  SPC.  Marked  54th  OR 
72nd  Harmonic  MC  Freq. 
Listed  below  bv  fundamental 
frequency  with  fractions 
omitted. 

590  KC  Crystals 


■  000  KC  Crystals 
300  KC  Crystals 


PLEASE  ENCLOSE  EUll  AMOUNT  WITH  ORDER 
QUANTITIES  AVAILABLE 
WRITE  FOR  YOUR  REQUIREMENTS 


C  &  H  SALES  CO. 


■OX  356  DC  (AST  PASA0(NA  STA.  •  PASA0(NA  t,  CALIF. 


4  PDT 
RELAY 

26.5  VDC  midget  [•  '  -  fl^  3 
425  ohm  $2.95  l  ^-r^^||P 

48om  frame  aim  4is; — 

180  ekm  0  I1.I4.  It  _ 

life  7(1  okm  (S|  tt.tS.  DPDT:  It  wfe.  ItO  ohm  0 
tl.it.  DPOT  6  tde.  18  ohm  tt.Oi-  PPPT  S.O. 
(ioubl*  bre.L  10  A  n.at.  5  5  rde  IS  ohm  tt  95 
RELAY  5  POT  24  vdo  250  Ohio  Clare  Type  K.l  2.75 

CONflECTOR  IS  pin  Amphenol  #26-151 . 60 

8  HAND  CONVERTER  Navy  CG-46ABW...  89.50 
ISOLATION  XFORMER  35  watts  I Ibv.  A  6.3  2.45 
SYNCHRO  MOTOR  I  F8  115/90  Y  400  eyelet  14.95 

MOTOR  400-1800  eye.  Il5v  EAD  J3IC .  9.95 

SILVER  TRMR  ERIE  TS2a  1.5-7,  4-30.  7-45  .  35 

LINK  MOBILE  XMTR8  S25UFM  30-40  MC.  59.50 

TRANSISTOR  er  5  eln  submlnl  socliet . 15 

BIRTCHER  CLAMPS  62SA.  92SB,  926C....  .25 

PL.I44.  80-124.  PL-68.  AN-3108- I0a-3t,  83-IH. 
Variable  Frequency  electronie  generator  1400  wett 
output  300-3500  ey.  220/60/ln.  CML  #1400. 
CONDENSERS  in  stock:  bathtubs  from  .02  400v  te 
2  mfd— 600v.  upright  clip  (CP65  pyranols,  VAB.  ete) 
from  3X.I-600V  to  I  mfd  GOOv.  Large  oils  from  .1- 
'500v  to  I  mtd.7.000v.  Alto  rnlea.  silver  mice,  vari¬ 
ables,  trimmers.  Write  for  Bulletin. 

EMPIRE  ELECTRONICS  COMPANY 

409  Avenue  L,  Brooklyn  30.  N.  Y.  Cloverdile  2-2411 


New  or  Reconditioned 
SURPLUS  EQUIPMENT 

BC-348,  BC-342,  BC-312  Receivers, 

SCR-274-N  Command  Sets  (complete) 

BC-22t  Frequency  Meters 
TG-IO  Automatic  Keysrs 
FT-243  Crystals. 

FRATELLI  KRAUS 

V.  B.  Varchl  33,  Firenze,  Holy  Cable:  Krausero 


SELENIUM  RECTIFIERS 


TECHNICAL 

eULlETIN 

•  CIRCUIt' 

•  RAIINGS 

•  IPANSFORMERS 

•  CHOKES 

•  CONDENSERS 

•  FRICES 

Wont  more  informotion?  Use  post  cord  on  lost  poge 


GATES  ELECTRIC  CO  ,  63-SN  8  WAY  N  Y  C 


December,  1953  —  ELECTRONICS 
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SEARCHLIGHT  SECTION 


SPECIAL  PlIRPOSE  TCBES 


1B24. . . . 

7.25 

3C24/24G 

1.00 

FG-17  .  . 

.  300 

1B35 

8.00 

3DP1 .... 

3.00 

RX.21 . . . 

.  700 

1B42. . . 

.  8.50 

3E29. . . . 

10.75 

.RK-23  . . . 

.  2.00 

2AP1  . . 

.  5.75 

3EPl .... 

4.00 

RK-62  . . 

2.00 

2C39A. 

12.00 

3GP1 .... 

2.50 

RK-72 .  . . 

1  00 

2C40  . . 

.  6.25 

3KP1 .... 

9.75 

RK-73  . . 

1  00 

2C43  . . 

.  10.50 

4E27.... 

13.75 

F-128A 

.  75.00 

2C44. . . 

.  1.00 

4J34  .  . . 

75.25 

F.129B.  . 

.  1 50.00 

2D21 ... 

.  1.00 

4J35.  .  . . 

125.25 

VT-158. 

.  30.00 

2E22  . . 

.  1.75 

5BP1 .... 

3.50 

FG-190. 

.  6.00 

2J26. . . 

.  13.50 

5BP4 .... 

3.50 

C-202  . 

.  12.50 

2J27. . . 

.  9.75 

5C30/C5B 

3.00 

204A. 

.  25.25 

2J31  .  . 

.  20.25 

5CP1 ... . 

4.00 

F-207... 

.100.00 

2J32  . 

.  22.50 

5D21... 

12.00 

WL-218. 

.  25.25 

2J33  . . 

.  20.25 

5FP7. . . 

1.00 

250R. . . 

.  5  00 

2J34  . . 

.  18.75 

5FP14 

10.25 

250TH.. 

.  12.50 

2J36  .  . 

.  75.00 

5JP1  .  . 

13.25 

250TL . . 

1000 

2J38  . . 

.  12.50 

5JP4 

13.25 

267B 

7  00 

2J50  . . 

.  25  25 

5JP11  . 

35.50 

271  A 

1225 

2J55  . 

.  50.00 

5J23 

30.00 

274B 

2  00 

2J56  . . 

.  75.50 

5J30 

23.50 

276A 

1225 

2J61  .  . 

.  30  00 

5J32  . 

60.00 

282A 

7  50 

2l62 .  .  . 

.  25.00 

5LP1.  . 

13.00 

283A 

3  75 

2K25... 

.  20.50 

5R4Gy 

1.00 

304TH.. 

..  6  75 

2K41 . . . 

.  93.75 

C6A 

7.50 

304TL . . 

.  6.75 

3AP1  . 

.  5.00 

6BL6. 

52.50 

307A 

3.00 

3BP1 . . . 

.  3.75 

6BM6  . 

62.50 

310A.  . 

3.00 

3B24  .  . 

.  4.25 

6C21 

15.00 

311A  . 

.  3.25 

3B24W. 

.  6.75 

614 

4.75 

31 3C 

3  00 

3B25. . . 

3.50 

7BP7 

3  00 

323B 

9.75 

3B26  .  . 

.  2.75 

9LP7 

3.50 

328A 

4.00 

3B28  .  . 

.  4.00 

!2DP7 

12  50 

329A 

600 

3C23... 

.  6.75 

12GP7... 

15.50 

348A  . 

.  6.00 

349A  . 

6  50  I 

72  3  A  B 

12.00 

836 . 

3.00 

350A 

400 

724A. 

.  1.75 

837 . 

1.00 

352A.  . . 

12.25 

724B  . 

.  2.00 

838 . 

3.00 

354A.  .  . 

10.00 

725A.  . 

.  4.00 

846 . 

125  00 

355A  .  . 

10.00 

726A  . 

.  7.50 

849 . 

18  50 

F-375A 

12.50 

726B .  . 

.  40  00 

851  . 

45.00 

393A 

8  00 

726C 

.  45.00 

860 

2.00 

394A .  . 

2.50 

728Cy 

3500 

861 

13  50 

41 7A 

6.50 

728Dy 

35.00 

866A  . 

1.00 

GL-434A 

12  00 

728Ey 

.  35.00 

8696 

5500 

446A  . 

1.00 

728Fy 

35.00 

872A 

.  2  50 

446B . 

3  00 

728Gy 

.  35.00 

878. 

1.25 

•450TL 

37  50 

802 

3.00 

884 . 

1.00 

464A 

7  00 

803 

2.50 

885 . 

1.25 

527.  . 

9  75 

805 

300 

892R. 

262  00 

631-Pi 

4.75 

807 

.  1.25 

902P1 

5.00 

700A 

14  50 

808 

1,50 

918 

1.25 

700D... 

14.50 

809 

2  50 

923 

1.00 

701  A 

4,50 

810 

9.75 

927 . 

1.00 

702A 

2.00 

811 

2,50 

931  A 

4,25 

705A. 

1.00 

812 

2,50 

959 

1  50 

706 AY 

25.00 

813.  . 

. .  8.75 

CK.1006 

1.50 

706Fy 

35.00 

814 

.  2  50 

1614 

1.50 

706Gy 

35.00 

815.  . , 

.  4.50 

1624 

1  00 

707A 

6.00 

816. . . 

1  00 

2050 

1  25 

707B  . 

8.75 

826. . . 

1  00 

ZB-3200. 

.125.00 

709A 

2.50 

828. . . 

9.50 

8002R 

85.00 

71 5A  . 

3.00 

829A. 

.  6.50 

8005 

4  25 

715B. 

4.00 

829B  . 

8.00 

8012 

1  75 

71  5C. 

14.75 

830B 

2.00 

8013.. 

2  00 

719A 

16.50 

'  832. 

6.50 

8020 . 

1  00 

721 A  . 

2.00 

832A 

7.50 

8025 

3  50 

722A 

1.50 

833A 

28.50 

PD8365 

50  00 

«  Aec*/v/no  tub*  listings 
upon  rpqupst 

*  Usuiil  terms  apply 


western  engineers 

ELK  GROVE,  CALIFORNIA 


•  Unronditionat  guatontee  exfefX/cd 

•  Subiict  to  prior  dispoMthn 


GfORGf  WHITING,  OWM£R 


39  UNITS  BC957A 
RADAR  INDICATOR 

UNUSCO 


IDEAL  FOR  RADAR  UD  DSD 


Manuiactured  for  the  U.  S.  Army  Siqnal 
Corps  by  Western  Electric.  Units  con¬ 
tain  a  5"  scope  tube  In  addition  to  33 
various  electronics  tubes.  Dimensions: 
17U"x35"x10V4"  deep. 

AvaUabh  for  inspection 

COMMERCIAL 
SURPLUS  SALES  CO. 

4101  Curtrs  Ave.,  Baltimore  26,  Md. 
Telephone:  Cvrtis  7-3300 


AN/APR-4  LABORATORY  RECEIVERS 

Complete  with  oil  five  Tuning  Units,  covering  the  range  3S  to 
4,000  Me.;  wideband  disconc  ond  other  antennas,  wovetrops, 
mobile  accessories,  100  pogc  tcchnicol  manual,  etc.  Versatile, 
accurate,  compact  —  the  onstocrat  of  lob  receivers  in  this 
range  Write  tor  dota  sheet  and  quotations 
We  have  a  large  variety  of  other  hord  to  get  equipment,  in* 
eluding  microwove,  aircroft,  communications,  rador,  and  labo¬ 
ratory  electronics  of  all  kinds  Quolity  standards  maintained. 
Get  our  quotations' 

We  Witt  buy  any  (feefronre  Moteriot  at  top  prices.  SCHOOLS 
^unload  ybur  dusty  surplus  for  cash  ar  credit 


ENGINEERING  ASSOCIATES 


434  PATTERSON  ROAD 


DAYTON  9,  OHIO 


CONNECTORS 

h  Stork  for  Immediate  Deliwery 

LjEoTvnjC<:to^  » 

!!■  11  '  '  OF  AMERICA  T  -  -.  =» 

137  Hamilton  St.,  New  Haven  11,  Conn.  Phone:  Spruce  7-2513 
New  York  Phone:  LExington  2-6254 


ELECTRONICS  — December,  1953 


Want  more  information^  Use  post  card  on  last  page 


453 


SEARCHLIGHT  SECTION 


RADIO  SHACK 


CORPORATION 

167  Washington  $t.,  Boston  8,  Mass. 


SELENIUM  RECTIFIERS 


WRITE 

fOR 

ERIE 

COPY 


GATES  ELECTRIC  CO..  63  W  I  WAT.  NYC 


OC3/ Vitos 

OD3/VIISO 

IA3 

1ASCT 

1B37 

1B74 

IB77 

]B37/S37A 

IN7I 

1N77 

1N73 

tN77 

1173 

114 

IT4 

7A3 

7APt 

7B77 

7C33/IX733 

7C40 

7E77 

7J7I 

7i7IA 

7J77 

7J77 

7J34 

7JSO 

7JSS 

7X7 

7X7A 

3A4 

3B7/17V1 

3C73 

3C74/74G 

3DP1 

306/1799 

3IP1 

3fP7 

3GPt 


3JP17 

4B77/EISB 

4B7S/E16CF 

El/CSB 

EI/C6A 

4J36 

4J37 

SBPt 

5071 

SfP7 

5JP7 

6AC7 

6AG7 

6AJ5 

6AJ6 

6B6G 

6C6 

6CIC 

6H6 

6K7 

6SC7 

6$M7GT 

6SH7 

7C4/t703A 

7E5/170I 

7E6 

10Y 

t7A6 

17Ca 

17J5GT 

17$f7 

17$J7GT 

14H7 

14J7 

1SI 

CE77 

IK75 

7304 

FG77A 


30SP 

45$P 

53A 

OKS9 

GK60 

OK6t 

71A 

OK77 

IK77/CIP77 

fG90 

100TH 

VI10S 

117A 

VT177 

VII  SO 

711/VT4C 

777A 

774B 

El-307  S 

304TM 

30471 

CI-316A 

3S0A 

359A 

371 B 

3SIA 

394A 

WI-417A 

G1434A 

GI-446A 

464A 

CK-S01X 

S37A/1B37 

GI-60S 

WI-6S3B 

ZP6S3 

705A 

706AB 

706AY 


It  244-A  RADIOTELEPHONE  EOP’T.  2!;0/?.r,0 
W.f.B,  2  M.'.  .'haniit-ls  Trari.-luit  ui<l  11.-- 

iB-lvi.  .ill  .■ri-ifal  (-'.nlrulli'.l,  nioultura  3  l-'lMirattt 
r.itjuiii..U  .iiniiJiHitcMiili ,  ttUindatd  moili-rii 

up.:  till»*  lO.Ml'I.KTK,  NKW  I.Not  Hiir- 

pli|B(  II.Mr.Ira  IroKi  IlU  Vol..-.  llyi-.ift.  M.. 

IIIKM.  h'tf-i  Hlill'  ll.Alll.Tl'KIiKIMI.I.VK.  Oil 
I  IXKH  ll.liMO  l.\.STAtJ,.\T|l)\  WRITE  FOR 
DESCRIPTIVE  LITERATURE  AND  PRICE. 
lE  19  KW  RF  POWER  AMPLIFIERS,  xa  liM  MC. 
I'ia-**  with  Bi-paraTw  Iha-titlMr  Powi-r  Supply. 

.»p.-i«tl*»n  fri.iii  220  V  ,  3  phasa.  .'jii/iXJ  .'v.-lwa  AC. 
F-ji'.itv  iiHatillial  fur  uih.‘r  fr(‘uui-lnu*.!i  .N'CW.  Not 
<..i\  1  Siirplu-.  VMIITK  FOK  HKS. 'KIITIVK  MT- 
J.TMTI  111;  AND  l•III<;K 


EXTRA! 

PE- 104  POWER  SUPPLIES  for  Rccaiv«r 
or  SCR-284,  NEW,  with  Spore  Vibrator, 
Export-Pocked.  Large  Quantity  Avail¬ 
able.  WKITf  FOR  PKICfS. 


TRANSMITTERS-RECEiVERS,  ETC 


M<  SOW.  AM  X  mttr  for  IJO  V 


SCft-SIO/blO.  I'M  Trans  il**<E‘lvfr,  Ui  lls  .mil  2H 
to  .:7  lilt-  With  l*K  117  or  i’Zii  \  li^rator 

.Siiipiy  iukI  iFtiier  a* itih.K.rus. 

SCK'fiin.  I'M  Truijs  lU-fi'irfrr,  27  to  oS iik.*,  min- 

Midi  Hli  liClM'tf^inr’v.  .NKW  uiiiU. 

»CR-524r.  vni  .  4  (  liaiin.*!.  lou  l.'i«  Ml!  Triuu- 
11441:31:  Kfjt.  hti  I'Um*.  or  (Iro’iuU  r<>iiitiiijiit<'ati(iiu(. 
&CR-5II.  VVulKj  Talky.  '6  »>  Mr.  Irystal  t:orilrolin| 
Tran-  Jtf>i;  vvifh  riUi£  Jii  Unita  for  Kr*  q.  Cfumti 
mg. 

BC-bll  an. I  MAB  HAM>V  a/.'l  W.MxKIK  T\LKIKS. 
St  K  (HC  IOUO)  WAKKIK  TALK  IKS.  40  -MC 
2  i-iotnni‘l  I'-M  'I'laru  Uiifjvir.t. 
b(’R-2ll4  I  ifM  JUilio  Kuni|i(iM‘iit.  enil.viioii. 

ronipii  t4T  M  lUi  all  If  A. 

BC-221  Kif'jUMfH  y  MIxurs.  KniMlli-hi  romtilioii.  roin 
nlfi4‘  Midi  iry>tal  and  niati-liiiiK  ralil>rai>on  ItooK 
8C'3l2/'W;f  RMiHiver*.  Klk«)  .N»  m  I  nita. 
B£ACHMASTEK  250  4.  SUO  WATT  SOUND  SYS¬ 
TEMS  *«.r  Aniniit*.  SnJi»>ut»|H,  An»u.sfni*  fi'  . 

1  iuiirm  Jn'lin‘»<*.  Kti-..  Wntfl  for  Prices  and  Lileia 
ture. 

TCH  A  fmi?i  IlFu  f  hcr  for  Ship  or  Shore 
TBK  IIK  Uf»w  2  20  M.  TraiwnMifr  wid.  Md. 
St arfi  i .  an<l  Sjnsjf  •. 

TAi  '<«»  W  tnitput,  17.'  5.>0  Kt:.  Midi  M  d.  twr  Ad 
ttf  IM*  ttpi-radon. 

TAO  SaMM'  as  J'.KJ  aUivo  but  i.ooo,  l.'.nu  W.  outpot. 
Mith  .Md 

TBL  /.o  W  EMPif.u.  Al.  AA.  IK  Ac  11  F.  fur  At: 
*•1  IM  •iHTaTton. 

APN-4  Kipi  il  :'A  A1*N  4  IhttutT'^  ami  Id 

ti-\  A  nil  lniiirar<ir>T.  Mirh  f;iUH.  m\  al.  fif.  Ih* 
<-i>n>hdontil  to  IiKh  fi.-w. 

WRITE  f  OK  PKICES. 

GO'S  lot»,i2’i  W  I  h .  IIF  Slip  or  Airrrad  TrariN 

tnidf'*.  A I  nml  >2  y.miNNlon.  .\||  ^J^•M  v\iih  S|».irf-v. 
ATD  .\i5«  iaff  Tran.MiiiitiT  V.  '.0  W.  Al  4  I  .%  to 
•  0%  .Ml-  m;u 
tiP-7  'J'lan.'itiiitterM. 

2B-;i  II.  \S  Kgpt. 

S('R.283  Ihsg  Ac  \  tiidiig  T>ipt.  ronipi«'ff 
RT  l  AHN-I  .\ldmi‘tf  f 
RADIOSONDES  A.N/\.M(j  I.V  to  l»  Nen. 

PE*75U  da.  l.ngUif  dt  in-tatto  v  NKW.  « 

T»?l  GR-3-C  Suiiiiil  Uangina  Mlortii*h*'rn‘>  J  r  h-ii*- 
Ing  \itlllir3  Klrt- 

NAA  I  iulfruHtfT  lU'in'on  KouipniiMir 
RO-57-B  SMltrhla'arfls.  t'-lfpli  iiif 
HS  21.  \A  Iba.Ii.hnnKv 
AN-CRT<IA  Sr-notaiors. 

02-2  DIRECTION  FINDERS.  Aim  raft  .r  Mar.ne, 
r.  t«»  Ii'ioKr  In  »t  hands  for  24.'2S  \  dr  ‘i-ia 
titHi  Miih  d"  t»r  !».'»"  Iwiiitp  Kxt«-n.»lon  Sli-ift  i  ..n. 
ph’U*  NEAV  **«ipt.  Midi  l>Miaitiotor.  I..«h»P  Kvi.n 
-siiat  -iind  ami  I'untrol,  rahh»s.  In^triirtii'n 
.  all  ♦  kiMut  pai'iii'Ll  lu  2  i'aR*»  p»*r  M-f 

WRITE  FOR  PRICES 


Better  than  ever  *  Save  money 
and  time  with  Hadio  Shack's 
new  J954  eh'ctronic  f>art\  mail’ 
order  cataloH*  ^24  parses! 


SPECIAL  VALUES 


'I'S  IVAP  ^  Buittl  .Siiccml  fiF'iioralxir 
TS-I4/AI'  Kiihl  IV^tSet  3200-3370 


Frequency  range  80  to  3000  Mcs. 

Measures  RF  signad  from  80  to  .1000  Mcs  and 
pulve  rates  from  50  to  HOOO  cycles. 

The  ARO-2  ran  be  u*>ed  as  a  Direction  Finder 
tu  locate  Rignats.  or  as  a  frequency  meter,  by 
Its  VISUAL  and  AURAL  indicators.  Origi* 
nally  designed  and  used  Ly  USN  aircraft. 
Ideally  suited  for  military,  laboratory  and 
general  purpose  use 

Equipment  consists  of  the  following; 

ANTENNA  OE TECTOK-CM D d  tiAF  H  —  Hat 
variable  length  antennas,  diode  detector  and 
silver  plated  tuning  stub  with  calibrated 
scale. 

AMPLIFIER  CMO-50ADC  has  three  stage 
pulse  amplifier,  a  trigger  circuit,  a  pulse  rate 
counter  circuit  and  audio  amplifier,  visual 
signal  indicator,  rectifier  power  supply  which 
IS  operative  on  115  volts  AC  HO  to  2100 
cycles  current,  regulated. 

TEST  OSCILLATOR-CMO  HOABG--has  cavity 
frequency  of  400  cycles  with  selection  of  tour 
pulse  repetition  rates. 

ALL  CABLES  AND  FITTINGS.  ACCESSO¬ 
RIES  AND  SHOCK  MOUNTED  RACK  for 
immediate  installation,  plus  two  Technical 
Manuals. 

SPARE  PARTS — Steel  chest  inrliide*  spates 
for  components  and  two  extra  sets  of  spare 
tubes;  Guaranteed  NEW. 

All  the  above  in  original  export  parked  cases. 
Wt  :  liMhs. 

Price  each  .  .  .  537500 

rithi9  »» fUuif>»rsF**if /or 
f  ■  mmunirntutnii  in  our  rtt»ckM 


I  It  )  Siirrifil  (M-iM-rMi 
1 1  j  V  Ml  I  V  with 
Moclrl  2HH\  lliTkuk  I 
troiliMl  <  «enr*rnl 

M.Hifl  24KH:  IG  wIftt  I* 


MimIcI  210\lt  lirwirtt  Ph« 
Signal  f  trnfTHtor 
Th7,  aH<  -3  rr:tUHiu»tl»*r 
iimf  MfHiiiliitor  with  l>yi 
llh3/.M’Nu  ll«rivi*r  Irulii. 
.\.N/S<.<  I  IVhlyiifiPrilfr 


EXPORTERS,  GOVERNMENT 
AGENCIES,  INDUSTRIALS! 

We  have  a  large  itock  of  Tranimitten, 
Receivers,  Walkie-Talkies,  VffF  {quip 
ment.  Ship  &  Shore  Communications,  FM 
Broadcast  Stations,  Radar,  Accessories, 
etc.  Write  and  tell  us  of  your  require¬ 
ments.  Descriptive  literature  and  prices 
available  upon  request. 


COMMUNICATION  DEVICES  CO. 
2331  Twrifth  Ayr.  NYC  27.  N 

Cable:  Communidev  Tel:  Ad  4- 


ALL  MATERIAL  SUBJECT  TO  PRIOR  SALE! 
CABLf  ADDRESS.  TlLtMARIHt,  N.  Y. 

-TELEMARINE- 

COMMUNICATIONS  CO. 

3040  W.  2lst  Street,  Brooklyn  24,  N.  Y, 
Phone:  ES  2-4300 


417  N.  Feelhlll  Blvd.,  SYcemere  2-4131 

Paaailana  t,  Catitarnia  RYan  1>€751 

CaVlE;  PHOTOCON,  PASADENA 
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Wont  more  iniormotion?  Use  post  cord  on  lost  page 


707A 

9  9$ 

731A 

7  45 

773AB 

77  SO 

774A 

7  55 

7248 

7.9$ 

775A 

8  SO 

776A 

13.50 

801 

8S 

803 

3  9$ 

804 

10  SO 

805 

3  95 

807 

I.6S 

810 

10  95 

811 

2  85 

813 

8  95 

814 

7  79 

SIS 

3.40 

816 

17$ 

176 

1  75 

6308 

7  65 

837 

7  9$ 

•  37A 

9  $0 

838 

3  SO 

I66A 

1.00 

872A 

3  65 

884 

1.75 

907P1 

5  SO 

954 

45 

CK-1089 

75 

957 

45 

1616 

1  75 

1619 

75 

1674 

I  45 

1625 

1  00 

1679 

.79 

I655/65C7 

.97 

1846 

95  00 

2051 

95 

800S 

5  85 

1 

9001 

1.10 

9007 

1  oo 

9003 

1  49 

9004 

.85 

9006 

.50 
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0 


NtW  AND  MORI 


COMPRfHlNSIVf 


1954 

RELAY  SALES 
CATALOG 

NOW  RiADY 


Be  sure  to  send 

^Of  your  copy 


500 

lOOO 

1000 

IIVH) 

1500 

1500 

1500 

2(MM| 

2000 

2(HI0 

2SOO 

25041 

?r.oo 

sooo 

5000 

5000 

SIMM) 

6500 

7500 

loK 

loK 


200K  . 
2iH>K  I 
250K  I 


500 K 
500  K 
5iM)K 

1  M«it 

1  M^fr 


NfW  AND  MORi 


CDMPRfHfNS/Vi 


5EAKCHL1GHT  SECTION 


GRAIN  OF  WHEAT  LAMPS 

;r322  3  \  .19  amp 

3t  32f*  0  \  .  .2  amp, 

EJP  100  for  $25.00  10  for  $3.00 


Perhaps  the  smallest  reversible 
GEARED-MOTOR  in  the  world 

ifrlt  o  l*M  Ti'f  iii.dii'Ot  Mh/im’  \Uih*<>  I- !•  )•!  MoTmt 
2'>»'  27  vth'i.  llM  in  a  >;*«»nl  MtjK  tiMiiu  **ti 

ll.H  to  »■  in  VM»inlMs:hts. 

a'»T*<i-.a' »-f.*  I'o-i  t*  *1.:  tartiMv  $2*'»  lo 


Clamp*  to  hold  motor.  Si-SU  < 


Genuine 

TELECHRON 

Motors 

2  l<i>M  $2.90 

3  KI'M  3.90 

4  Kl'M  3  90 

3()l<i’M  3.15 

1  Kl’M  3.95 
M'  in’M  4.30 

3  IMV  III  2.85 
I  IM’.  12  Hr  4.25 


5  HOUR  SWITCH 

d  M  •  I 

\  Hli  t>*  IhmI. 

.t  liirtiMf  m  -1.5  mm  .  .:h  mm  .  I  ti  mi  V5  00 

to  Seconds  to  24  Minutes  Timer 

\  li.ii  3  HI!  1  ...I--,.  TI.MINiJ  SWITI  M  I'-iHT.- 

UK-.  '  t..'  .  •  ■  /,!  I5M  4h-l  >tii.T,  i.fT  KVliM  'l\ 

K’.t^  i-!.  \!'  Ifrsir.*^  1».  ::m 

‘It*.  Kiifiii*l.*<l  Ai'h  I  aht*!H’i'*ii  Hr- I 

Ki.  H  I*.:..-.'  $125 

t):i ; kiiiin  v>  i.H't  * 


NEON-Argon  Lamps 
Micro-Switches  •  Relays  •  Solenoids 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

1111.  iti'M  $2.60 

111,.  1  HI  lll'M  $2.35 

. . .  $2.85 

Ill'll  V.  I.i,  1.  2  lll’M  $1.65 


J...  !..  '.  ■|■.,l.lll.■  liii.ii,,-  I  ..TM.,..,..  .11,1.  T'ai. 

HilV...  1'.  1'^  ..  ,.M1  I...,.,-,,,.  ,,11.1.  „  Jg95 


ALL  PRICES  F.O.B.  N.  Y. 

1923  BL^VN 

64-0  Dey  St.  New  York  7,  N.  Y. 
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GATES  ELECTRIC  CO..  61  W  B  WAY,  N  Y  C 


ELECTRONICS  — December,  /953 


OVER  250,000 
TYPE  J 

POTENTIOMETERS 

55<  EACH 

TTo  Quontfty  Buyers) 

75<  in  Smoilcr  Quontities 
10^  Extra  for  Locking  Bushing 

Ohmt  Shaft  Buthlnf  Ohms  Shaft  Outhlnf 

SO  I  HS  ,  HI.  20K  AK  >.4 

60  hF  *6  20K  HR  !  V4 

60  .  1«R  H  20K  HS  HI, 

70  HR  H  2SK  2»4K  H 

100  HS  ’  hL  2SK  HS  .  H 

100  I  2HF  H  25K  HH  ,  H 

2<M)  HS  HI  2SK  2HF  i  H 

M>0  MS  HI.  50K  iSF  i  H 

soo  H  50K  HS  H 


lOK  HR 
lOK  I  ah 
loK  :  HS 
lOK  ;  HR 
lOK 

HfK  HK 


lOK  I  2HH  :  H 
lOK  t  2HK  >B 
ISK  j  HS  , 

I5R  HS  •• 
20K  IHR  H 
20K  ,  f  H 


lOOK  HH  H 

|Of)K  HS  Ht 

lOOK  I  2HH  I  H 

ISOK  :  HS  Ml. 

ISOK  ,  IS  H 
150K  i  HR  ^ 

20nK  i  HF  t  HI, 

200K  Mt  H 

2OOK  *«M  %R 


25<fK  ‘kS 
2.*»«K  ,  HS 

2r.oK  *  2HI* 


1  M  rir  H  S  1  HI. 
1  Mfc  2HB  j  H 

1  M«ir  HS  H 

4M#ir  HM  ,  H 

5M««  2HF  H 


TYPE  "JJ"— $1.25  EA. 

(if .so  In  Small  Quaniltltt) 
imt  Shaft  Buth  Ohmt  j  Shaft 

2.50  2  Hit  i  H  2SK-25K  2*4  F  | 

500  HS  i  HI.  25K-10K  I  2HF  ! 

600  HR  I  H  T5K-3rsK  HS  , 

IK  2HM  H  5OK-S0K  HS 

ToK  '  4|f  ,  Ik  I(HiK>l(K)K  i  2  HR 

.3K  ;  HS  I  H  :I150K>1S0K  I  HS 

•500  !  *,F  I  H  i:5K-22SK  I  HR 

5m)  I4S  HI.  250K-250K  ’  HS 

lOK  2  HR  H  25nK>2SOK  HR 

15K  HS  HI,  250K  250K  2  HR 

l.'rOK  AF  H  -YfHJK-SmiK  ;  HS 

-ROOK  HR  H  5f»oK  5(KtK  2HR 


OVER  100,000 
ELECTRO*  YTICS 
BATHTUB  TYPE 

10<  each 

(To  Quantity  Buyers) 


SPECIAL 

10  MFD— 220  VAC 
85<  EACH 


Largest  Stock  of  Oil  filled  Condensers  in 
the  East  in  Bathtub,  Rectongulor  and 
Round  Types.  Send  Us  Your  Requirement*. 


Industrial 
Assembly  Corp. 

46  Howard  St.,  Ne'w  York  13,  N.  Y. 
Phone  CAnol 6-3474 


Our  stock  of  more  than  a 
million  relays  —  in  over  a 
thousand  different  types 
—  is  the  world's  largest. 
Don’t  delay  your  produc¬ 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  any  type. 

Telephone,  wire  or  write 
for  quotations. 


^  Vi  ft  flUlVil  , 

L-  '' 

B  R  :,,4<  ii 


DEPT  4,  CHICAGO  44,  ILL 


Want  more  information^  Use  post  card  on  tost  poge. 


SEARCHLIGHT  SECTION 


SPECIAL 
6F5  Metal 

6SH7  . 

6SS7 . 

Crystal  Diodes 
Stondard  Brands  Only 

ClIVtTAL  DIOOfB 

tN2tA  l.TB 

iMn»  2  — 

1M21C  2t.M 

l.Ti 

IHJt  ...  i.%% 

INJIA  7.n 

1M7IB  2.«» 

IHII  ,  t.2* 

1N2« 

tN22  . 

lN2t  4.21 

INIt 

1N14  .71 

1N14A . 71 


SPECIAL 

VT  515.00 

5687  $4.00 

Receiving  Tubes 

Klystrons,  Magnetrons 


EMELTONE  ELECTRONICS  CO. 

71  W.  Broadway  -  N.  Y.  7,  N.  Y.  Phane  REctar  2-1696 

SPECIAL  PURPOSE  TUBES 


1B21A  2.IR  no .  «t.M  •■40V  .  l.M  USA  .  21.M  72CB . 

1B22  2.M  2ill .  2M.M  CAMSWT  .  2.»f  II7A .  It.M  724C . 

1B34  .  13.M  2M2a .  CANI  S.Of  S7li  .It  731A . 

tB2t  S.tl  2M2t .  2t.ll  lANI  3.21  SIIA  S.M  111  . 

1B27  Il.tt  2M21 .  2l.tt  lANI  2.7|  StSA  12.t«  112  . 

lB2t .  2.71  2M2I .  Itt.tt  CASS  2.3|  St4A  4.0t  03  . 

1B32  3.21  2M2I  .  33.0  lAtfC  .  4.M  4t7A  .  I.M  It4 . 

tB3t  .  t.tt  2M2t  St.tt  Cli  .  9.M  40IA  .  3.tt  Itl  _ 

1B42  .  t.tt  2M13A.  22t.tt  tC21  .  22.M  4I7A.  12.tt  It?  _ 

1««3A  .  It.tt  2M19..  ltt.lt  IC24  Sf.H  «34A  29.tt  M7W  ... 

CIS  .  I.tt  2M41 . IM.tt  ItV  ^.tt  44«A  2.M  Itt . 

1P31  2l.tt  2M4I.  ..  121.01  12A« . It  4ttTN .  tt.tt  Itt  . 

lP2t .  It.tt  2X2.  .41  HE  ....  2.tt  4tlTL .  St.tt  lit . 

2B22  .  I.tt  3At  .  I  ll  ItM  .  1.2t  411 . lO.M  111  .... 

2C2IA  .  .It  3B22  S.St  FG-17  .  I.tt  411  2C.tt  IllA _ 

3CS4  .11  3a24  t.tt  f»X21  t.tt  47IA .  I.M  ||2  .  .  . 

2CSt  2t.tt  3B24W .  t.M  3tT  I.M  It2  73.M  113  .  . 

2CltA _  21.tt  3B2t .  I.M  NKIt.  2.M  127  .  IS.tt  114  . 

2C4t  It.tt  3B2I .  I.M  NMIt  12.M  lit  ll.M  lit . 

2C4S  17.M  IBa? .  4.M  7tTH  ll.M  t32A  S.M  111  . 

2C44  I.tt  3B2t  -  I.M  ItOTH  Il.tt  S7SA  21.M  121  . 

2C4I  It.tt  3C74  ..  I.M  FC-172  2t.tt  MO .  .  I.M  121  . 

2CM  t.tt  sell  ..  ..  I.tt  2111#  1.2t  112  .  .  t.M  l2tB _ 

2Ctl  t.tt  IC3I  .  21.tt  CL-211  St.M  114  7.7t  ISti. 

2Ctl  13.M  1C49  ..  ll.M  24tB  7.M  114  I.M  112 

2021.  I.tt  3129 .  12  M  249C  7.M  IMA  24.M  II3A  . 

2122  2.tt  4X1MA .  It.tt  249n  I.tt  IttO  34.M  IllA.  .. 

2124  .  I.tt  4.12IA .  2t.St  3MR  2t.tt  7ttC  2I.M  134 

2121  3.40  4-lttA .  31.00  2S0TM  22.00  701A  S.M  ISO  .  . 

2127  l.tO  4.2tOA  ...  SI.M  2$0TL  20.00  703A  t.M  137  . 

2134  3. to  4>tMA .  100.00  2t2A  21  M  70SA  l.tO  111 

7121A  lo  st  4  IMOA  140.00  7t3A  20.00  707B  14. M  143 

2122  It. to  4B24  l.7t  2tSB  130.00  70IA  S.SO  145 

2i2C  20  00  4B2t  .  .  I.tt  2SIB  10.00  7t4AV  14.00  Itl  . 

2J:?.  2t.M  4B24  10.00  304TH  9.00  71tA  4.00  142 

2131  30.00  4B2I .  I.M  304Ti  9. SO  7t&B  t.M  ISO 

2J37  3I.M  4C27.  ll.M  307A  4.00  71SC  .  29.00  Itl 

2113  It.M  4CSS .  21.00  31IA.  2.M  717A  1.20  It4 

2J14  2t.2t  4127  ...  It.tt  319A  21.M  719A  21.00  IllA  . 

2131  110.00  4D32.  .  21.10  32SB  .  ll.M  721A  4.00  I49B. 

2137  It.M  4il2  .  >09.00  S27A  4.00  721B  1.00  IllA 

21)1  24.00  $C22.  .  -  47.90  32IA  1.00  721A/B  20.00  171 

2J)9  It. 00  .Qro*  14  4a  329A  I.M  724A  3.00  III 

2J4t  Il.tO  •7“  »24*  2.4»  014 

2J42  Itl. 00  *421  124  00  I.OO  72tA  10.00  lit  . 

J24I  44.00  tJI2  10. M  1MB  1.00  72IA  14.00  931A 

PRICES  SUBJECT  TO  CHANGE  ALL  ITEMS  SUBJECT  TO  PRIOR  SALE 

CASH  PAID  FOR  YOUR  SURPLUS  TUBES — SEND  LIST  AND  PRICES 


till  .  4. It 

till  .  I.M 

9702  .  4.41 

1703  1.90 

t704  2.71 

1710  I.M 

1719  11.00 

9720  11.79 

9722  1.29 

9729  3.90 

4721  2.00 

4734  II.M 

4791  3.29 

9743  I.M 

9114  2.M 

tl29 .  3.10 

9140 .  9.00 

till  .  14.00 

9179  l.lt 

till  3.00 

4M9  .  3.29 

7193 .  .49 

100*  4.79 

•001  7.10 

1012  300 

•OllA  4.00 

I014A  70.00 

•019  4.00 

•020  2.29 

1029  3.90 

9001  .  1.20 

9002  .90 

900)  1.10 

9004  .90 

9009  2.10 

9004  _  .40 

Abave  Is  ertlr 

partial.  Inpuira  17 
ypur  llamsipra  nat 
llstad.  ..  % 

ATT.  EXPORT¬ 
ERS  &  FOREIGN 
AGENCIES 


994  .49 

999  .  .17 

991  ...  .99 

997 . 40 

III . 99 

99IA. ...  I.M 

1112  .  2.M 

1113  .10 

1111  I.M 

1119  .40 

1120  1.00 

1122  2.29 

1124  I.M 

1129  .30 

1121  .21 

1130  .19 

1131  .  .  .  1.40 

1132  .79 

1133  .  l.tO 

1141  2.29 

lilt  1.30 

20M  1.40 

2091  .10 

9914  7.20 

9927  44.00 

9949  39.00 

9999  11.90 

9910  27.00 

994)  44.00 

till  2.29 

9912  2.19 

9919  190.00 

9113  11.00 

94)4  11.90 

9139  12.79 

91)4  1.00 

94)1  10.90 

tt4t  12.19 

9191  2.90 

9194  2.10 

9497  200.00 

9472  1.40 

9479  ll.M 

9471  1.31 

9471  1.20 

9479  1.29 

till  9.90 

WIRE  OR  PHONE 


2APt 

lAP) 

lAPlA 

IBPl 

ICPl  11 

3PP1-S7 

3CP1 

•  BPl 

ICPl 

tPPI 

9CP1 

9LP1 

IBPl 


YOUR  BEST  SOURCE 


INSTRUMENTS  and  METERS 

RADAR  TEST  UNIT,  lirl...  U.i>,  lilu  .M(  . 

115  Volt  Af.  -FUl  .lirtirt  t'o 

TEST  SET  r-r  l.\U'  Ulwk  Ml<»  l.l'.'t  Clual  , 
itoonioii  luiiio  s  no,  Aws  t:  "‘..a  <  »p 
VUCIIKK. 

TEST  UNIT,  I  i;«  H2.50 

INDICATOR  III  101  MllN-a,  <t.  a  SK2'-:7- 

iMi  .  $ao.50 

TEST  SETTS  Tll'-l . $17.50 

SERVO  POT.,  S  ir.r'"ii,  st  si  5i<:mi.'-,  W  lavs'*. 50 
FREQUENCY  METER,  £(l(2,  luO-lSUV,  JI!T 

21KX,  2‘‘."  .'  nw . $13,50 

FREQ.  METER.  nTi,  I'lO  l.SOV,  Ktalilii.  3H' 

ca.Hi'  ...  . $14,50 

ELAPSED  TIME  METER.  110  ii.lt  60  ryi-la,  reirtn- 
!.T.  to  I*,;!;*'.  •*  an. I  ri-iH-at*.  t'rampr  KT  311.  a'-j* 

t'l  ra-.*  ...  .  $13.50 

ELAPSED  TIME  METER.  2ii().21o  Vnli..  no  l■^x■ll•. 
lii  :i. !*!.:>  0  lira,  an.l  rt*iM-at.s.  t'ran.iT  IIT  ;:H  2*' 

v'lUarH  ra-n  .  $13.50 

DC  MICROAMMETER.  »  .'.0,  Kl..tii>lo<-h  5350, 
WVS  HI--  MIt.  lUO'.i.Ui  r A.  .‘.'a"  law-.  »  8.50 
OCMA.'  II  Min.  SC  ni».  IS  122,  't  s.;k;>22.  liF.. 

■ji-.-'  Ill  M-  ...  .  $  8.50 

RF  Amo.  II  .t.  fnr  Na>,.  XMTU.  V.V-lon  r.iiT.  2V..' 
.  a...,  ltl.ai'k  ..  .yl.  $  7.50 

HF  AMP.  II  S*'  IMf  IS  .n;!.  <;K  1>\V  41  2'.j' 

I.;.-.-  ni  . $6-50 

OCMA  II  2"i'  f.  !  I'  S  XMTIt.  $V..aIiai  ,'.116  $  8.50 

RF  Amo,  n  i-.r  .Saw  XMTIt,  Wrsliyn  'll7,  2'*;*' 

.  .1-...  I.U.  V,  -al-  .  $  7.50 

/fnni,  R.aml  .V-w  (init  tiu'lf’intffl  Stt  Fttjt  ware- 
k-.M,.'  k. ad  *  ■*  'I'M  /Miinf;*,  'irtailt 

avIbnic  associates 

121  Ilirrhwuod  Hnad  Plramm.  N.  J. 

Hldonwiiod  6-6336 


PANEL  METERS 


FOR  JAN  TYPE  TUBES 


OB2  .1$  5021  l$.$e  I  931A  4 

OB3  VR$0  .SO  C6J  I.TS  S$4 

OCI'VRIOS  .$$  6C21  ll.OO  955 

003  VR150  .9$  6F4  3.95  957 

1B24  .  9.2$  RK60  2.2$  958A 

1B29  2.40  HVI14B  .3$ 

1B32  S32A  3. SO  120A  5.00  DIODES 

CIB  3C31  4.sa  121A  2.2$  1N21  3 

1P23  2.$0  F127A  17.50  1N21B  .  3 

1P32  3.9$  2t4A  37.59  1N23  3 

1P36  3.95  211  VT4C  .1$  1N21A  3 

1P40  1.50  FC2}$A  75.00  1N21B  3 

2C39A  14.50  304TL  7.95  1N76  .  1 

2C4B  7.75  307A  3.95  1N3I  .  1 

2C42  7.50  CE309  4.7$  rATUnni 

2C41  17.50  IlOA  4.50 

7C46  7.50  371B  1.7$  RAY 

2C  51  1.90  394A  1.75  2AP1  I 

2021  1.15  700B  .  .  25.00  3BP1  ! 

2021W  2.25  715B  '  9.2$  IDPI  4 

2JI1  27.50  715C  19.75  3GP1  .  I 

2112  27.50  717A  .95  IKPl  1 

2133  27.50  723AB  17.St  5BP1  3 

2148  24.00  726A  13.M  7BP7  C 

2154  47.50  OOIA  .95  9CP7  13 

2162  37.50  007  1.15 

2K  22  42.50  010  10.50  Partial  List. 

2K23  27.00  $11  2.10  Query  us 

2K25  29.50  ill  $.25  for  other 

2K11A  195.00  014  1.25  T.ivs 

2K41  130.00  029B  .  11.95 

2K55  99.50  *32A  ..  9.75  FOB  NY 

2X2  079  .45  MS  7.50  Rated  (D&l 

1A4  .65  060.  1.90 

3A5  .07  065  .95 

3B2S  6.50  OSSA  1.10  Open  Accou 

1C24  1.75  !”A .  ,  Altractivi 

3C45  9.50  Jfg***  **2'2S  Discounts 

1C29  .  10.9  5  921  liis  To  Quontii 

C5B  3.50  923  .  l!2S  Buyers 


R  F.  MILLIAMMETER.  0  I2il,  Wi-ati.n  42! 
r»l  t1  fmke  i  hs*‘,  Kr*lf  roniniiitNl,  AWS 

WiaOllKaMA . (» 

Wi'-itiiD  pM'ilfliT  tyjM*  rn«t4‘r.  0-1.  .\!,A.  IM'. 
M  S  A  270  s**al»*  aprox.  r**4*  • 

.Vui  raft  raMj  Ma'  K  '-•aje . I’rli' 


15  0-IS  WESTON  731.  r  . vt  18  50 

0-25  WESTON  731.  .3*  a>i  II  rusi* . ^  $17.50 

A.C.  VollmMor,  0-150.  (;4>n«‘ral  Klivirio  At)  22.  SH” 

r<l  baki'llte  cbhh.  4mo  r> . $9.50 

O.n.  Milhvoltmotor.  0-]0.  v«>ry  low  n*«)lstaiir«\  4 
a-ohni-H.  WoKtlnidioimt*  UX  3.5,  3"  Riiuarf*.  AuhIj 

ca****.  I'at.  (ran  al-iO  l«*  sup- 

.pliiMl  in  round  (  Bm*! . (a  $11.00 

D.C.  Milliammetur.  o  30.  Wmltni^limise  .NX- 3', 

rd.  tlu?4h  bakrliti^  ra'ie.  . . . Ot,  $6.00 

A.C.  Voltmptar,  0-15,  H«iii«r  rd.  flush 

iMkrliterasr^.  JAN  tn*n  Mlt^fiWOlSAf'V V  $5.50 
A.C.  Ammiter,  0-120,  V.’f*sion  470.  rd.  flu.sh 

iNikrlltP  riHo.  3  .\nip  m»t..  roniplHP  wilh  px- 

lt$inat  eurroiii  tranHlonnrr . (*(  $14. $0 

A.C.  Voltmeter.  0-ir.0.  VVrsiofi  470.  .3V4'  rd.  flush 

bakelltr  i;!,.'  I$15  7.$  ll>t> . . CY  $11.50 

All  liriiit  art$  suTplus.  now,  and  are  fully  irur 

aiitc4*i| 

Wo  »i*oiMahxo  tn  uut^rt  and  Indruriont*).  I/-t  uh 
KtM>A  \Hur  rf'iiuirHinontHl  All  inakop.  all  typot.  all 

iiifo:«H 

OVER  75,000  METERS  IN  STOCK 
FOR  IMMEDIATE  SHIPMENT 


WILL  BUY 

All  ART  1 3  type  T47A  $200  00:  ARTIl  type  T47 
$150.00:  BCIIM  unmodiflad  $«i5.00:  BCllB  mudiflod 
$50  00:  APN't  $’00.00:  ARC!  complele  $:350.00: 
R77  Recriver  $200.00:  ARCI  Radio  $200.00:  BC3I2 
$1,0  00:  BCI42  10.0.0*1:  ship  via  Eapress  CO  D., 
subject  to  inspection  to 

H.  FINNEGAN 

49  Woshington  Ave.  Little  Ferry,  N  J 


MARITIME  SWITCHBOARD 

INSTRUMENTS  &  ACCESSORIES 
334  Conol  St  New  York,  13,  N.  Y 

worth  4-8314  (7) 


ALLIED  ELECTRONIC  SALES 

74  Cortlandt  St.  New  York  7,  N.  Y 

Phone  BARCLAY  7-S839— S840 


WANTED 

WILMOTTE  VISI-LIMIT 
CURVE  TRACERS 

MODEL  P52  OR  EQUAL 
ESSEX  ELECTRONICS 

550  Springfield  Ave.,  Berkeley  Heights,  N.  J. 


Electrical  Instruments 
Testing  Equipment 
REPAIRED 

Writa  for  Fraa  Cataloo  of  New  and  Rebuilt 
ln^truffifnt3-~Blo  Sxvinsi 

HAZELTON  INSTRUMENT  CO. 

128  Liberty  St.,  New  York  4,  N.  Y. 


URGENT 

Will  Buy  BC348R  Receiver  @  $75.00 
BC348H— K  and  L  Receivers  $70.00 
Ship  Tia  EXPRESS  C.OJ}.,  oubject  to  In- 
ipection  to 

H.  FINNEGAN 

49  Woshington  Avo.,  Little  Ferry,  N.  J. 


/  buy— I  SELL— I  EXCHANGE 

.  WILL  PAY  CASH  FOR  YOUR  INVENTORY 
NO  MATTER  HOW  SMALL  OR  LARGE 
Turn  Your  Overstocked  Tubes  into  Circulotion 

B.  N.  GENSLER,  W2LNI 

134  LIBERTY  ST.,  N.  Y.  4,  N.  Y. 


TECHNICAL  BULLETIN 

•  CIRCUITS  o  RATINGS 

O  TRANSFORMERS  o  CHOICES 

O  CONDENSERS  o  PRICES 


456 


Wont  more  information?  Use  post  cord  on  lost  page 


December,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


TELEPHONE 

RELAYS 


Larf*  St»ck  of 
TVPCk  C  0  4  E 
AUTOMATIO—ELECTRIC 
ALL  TYPES  of  COILS  and  PILE-UPS 

f*#  t  \mr  Sp0c9  for  0«f  <fuof« 

CLAVtE  TYPE  C  STANDAIIO  SIZE 
SENSITIVE  TELEPHONE  RELAYS 
Coll  Contact*  Will  CIom  at  Prico 


1)  CSMoHmt 
2>  SMOoHm* 
iS#t  ohm* 
4>  SStiohm* 
SSMohm* 
S>  CSMohm* 
r  ASM  ohm* 


Coll  Contact*  Will  Clo**  at  Prico 

1)  ASM  ohm*  2A  S  MA  $2.SSaa. 

2)  SSM  ohm*  3A  4  MA  2.SS  oa. 

3)  SMt  ohm*  2R-1C  S  MA  2.M  oa. 

4)  3CM  ohm*  1C  S  MA  2.M  oa. 

5) 4tSSohm*  lA  S  MA  2.M  oa. 

C)  33Mohm*  (Non*)  ACTUATOR  l.SO  oa. 
All  ahf>vr  BrUy*  may  lie  uaed  for  cofiiiouou^  duty 

operation  on  llOV. 

OTHER  TYPE  G  TELEPHONE  RELAYS 
1)  1300  ohm*  lA-lC  24  or  4SV  $2.S0  oa. 

^  sot  ohm*  Actuator  24  V.  1.2S  oa. 

I)  400  ohm*  Actuator  24  V.  1.2S  oa. 

4)  10  ohm*  Actuator  3  or  S  V.  1.00  oa. 

CONTACT  SYMBOLS 

A=Norm.  t>iion  U-Norni.  Closed  C=S.P.D.T. 


6.E.  Relay*  #0112791 -lUOPpaA  Ooll— Irt.OOO  ohm* 
Oontart^  lA.  Ill  Operate*  on  R  MA  ..Price  11.65 
SianaJ  Whoeloek  Ilelav'i  #KS94n.*>  CoM-S.OtM)  «>hiyia 
Contacts  !  A.  IH.  1C  Cper.  at  9  Ma  Pricfr— 12.75  «*. 
Loach  Relay*  Typo  102S  8N  UK  Coll--24V  425 
olimv  Contacts-  T).  IV  S.T.  Norm.  rio*<vl  Hated 

at  10  Amixi .  Priee~Sl.50 ea. 

FIVE  Prong  CR.279I  G.E.  Plug  In  Relay*. 
U  C-in.tC2.*5  2200  ohm*  SPDT  4  5  MA...  14  00  ea. 
2k  C.104H28  700  ohnw  SP1)T  «  MA  .  13.00  ea. 


CLARE  TYPE  A  Tol.  Relay.  Coll— V)  Volt*  AC 
60  cy.  Contact.'^-  .'’.PItT  Cl  form  Ci  Price~-$3.50  ra. 


Clara  SK-5032  (Hermetically  Sealed)  Plug-In 
Relay*.  Coil — 30  ohm*  6  volt*  Contact*— OPDT. 

Prico— St  00  oa. 


TYPE  H  TRANSMITTING  MICA  CONDENSERS 

1)  .003  MFD  2$00«.  OCW  1.4S  oa. 

2)  .01  MFD  1200*.  OCW  .45  oa. 

3)  .001  MFD  1200*.  DCW  .31  oa. 


jhase 


Electronic  Supply  Co. 

105-07  225  St. 
Queens  Village,  N.  Y. 
HOIIis  4-5033 


GLASS  TUBING 

PYPEX  -  NONEX  ■  URANIUM 
BULBS  t  CYLINDERS 

WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 
Phone  retpokt  t-itss 
R  Box  B6X  Keyport,  N.  J. 


For  Sale 

1.  Mfd  7.5  KV  COND. 

Original  carton — tested. 

$5.95  each 

H.  C.  LINDAHL 

SI  5  So.  8th  Elkhart,  Ind. 


FOR  SALE 

Complete  Capacitor  Manufacturing  ft  Tost 
Equipment. 

Vacuum  equipment  luitablc  for  tubular, 
fluorescent  lamp  and  power  capocitort. 

Price  $6,500.00  f.o.b. 

Lot  Angrl.!.  Calilornia.  Sublet  to  prior  .alt. 


SELENIUM  RECTIFIERS 


TECHNICAL 

BULLETIN 

•  titCUITl 

0  SATINGS 

•  TRANSF06ME6S 

•  CHOXES 

•  CONOENSENS 

o  F4ICES 

WESTON 

Model  301,  Rectifier  Type,  Panel 
Meter,  0-150  Volts  AC,  1000 
ohms/volt  AC,  Round  Bokelite 
Cose,  New  Boxed 

9.97  ea.  70  for  89.97 


OTHER  WESTON  Model 

301 

0-200  Microarnps  l><!  ... 

O-IO  Volt  IM',  UmHI  obmN^vtdt . 

0-1  Me  ^RV  ecelc) . 

O-SO  Me  i>r  . 

P  IS  VolU  AC . 

0-1  Amp  DC . . 

g-1.5  MUliemp  DC . 

19.97 
.  7.97 
...  7.97 
.  7.97 
..  7.97 
..  7.97 
.  7.97 

Model  731 

0  200  MicriMimpe  DCi  •ceie) . . 

0-  1  Millienip  DC  lO-lOO  acule) 

19.97 

6.97 

Model  506 

0  -200  MirrfHimp*  D(' .  .  . 

0-  1  KV  with  Multiplier . 

.  17.97 
7.97 

3 Vi"  WESTERN  ELECT  X 

Meters 

10<M>-|00  MirroampH  D(^. 

0-  i.S  Milliuiiiiiem*  IHJ . 

16.97 

$.97 

WESTINGHOUSE  Mod.  NX35 

0-500  MierrtampH  (l>-lf>0  trele) 

16.97 

GENERAL  ELECTRIC 

0-150  Voltr.  At:  Mod.  \022 

0-3  Amp.  II  K.  Mtfi.  DOtl 

0-5  Amp  H  F  Mitd  DUIt . 

17.97 
...  7.97 

. 7.97 

VACUUM  CONDENSERS 

6  MMK  32  KVDC  V('  6  32 

12MMr  32  KVDC  VC  12-32 

2.5  MMK  32  KVDC  V<  25  32 

50  MMK  32  KVDC  >1:50.3* 

lOfiMMK  2oKVIn:  ..  ... 

1  I'knMMK  5  KVDC  . 

19.97 

16.97 

11.97 

12.97 
12.97 

GENERAL  RADIO  100Q  VARIACS  37.91 

SOLA  CONSTANT 
VOLTAGE  TRANSFORMERS 

Input  *1S-  I2S  Volt*  Ml  (  y.  ftutput  IIS  Vultn. 

250  VA  133.67  |  r.uO  VA  146.67  |  I  KVA  179.17 

Input  1V4F  250  VulU.  Output  230  Volt* 
l-r,  V  A  .  119.67  I  500  VA .  146.67 


RAYTHEON  PLATE  TRANSFORMER 

I’rl.  220  Voll  iliiiil.  Dha».  tapi..!.  411  rjol.. 
ary.  liiMlo  V  olta  to  KOOrt  VolU  at  1  amp.  In  40ri  >i,:t 
ttir*  I'rlrr*  SS9.40  earh. 


ACME  PLATE  TRANSFORMER 

I’Tl.  220  9i*U.  r>kV'60  ry.  3  phanr.  d»lta  rAnn«'t»*d. 
StToi.-larv  3  Y  coimcctcfl,  2»>22  snits  at  7.5 

KV.\.  Krlrt.  $09.50  ca.’li. 


TYPE  G  1 
H.V.  MICAS 

<;i  <MaR.2  liiK  V  $39.$7 

i.t  iHit2  2..kV  44.S7 

lit  (Hill  ISkV  n.ts 

t;2.IMiU  HkV  14.97 

UG-C  Commercial 
Grode 

Transformers 

Type  ll««prrj^i»cjilly 

•mind.  Pri-  115  »  ,  ry. 
.Sec.  750-0-750  «  .  31V5  VIA 
Hreod  New  19.95  aa. 


OIL  CONDENSER 
BARGAINS 

t  MKI>  MHI  VIn:  S  .97 

10  MKI»  non  VIN  1.77 
2  MKI»  IfMNi  V  In  .97 

<>  MM>  irifM)  VIn:  2.97 

HMKl>l5onVlN  3.S7 
r.n  MKI)  SVi  V  Af  6.97 

2  VIKI»  VMM)  ViM  5.77 

3  Mil*  tuou  VIM  S.97 

100  MK1>  VNHi  VIN  47.57 
I  MKI>  5fMN»  VIN  2.97 

2MFn5<NmVlM:  5.97 

15  Mfl)  5  KVIh:  49.97 

2.5  V1FI>  25.0IHI 

VIn:  17.97 

5  MH»  25.fH>0  VIM  26.97 
5  MKI>  10  KVIn  69.97 
1  MKi>  20  KVIM.  49.97 


Mtn  Order  13  00— 25*o  with  Order 


PEAK  ELECTRONICS  CO. 

66  West  Broadway,  New  York  7,  N.  Y. 
Phone  warth  2-5439 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 

The  follemlng  It  /uft  a  partial  litt  at  the  cur¬ 
rent  electronic  ot)d  aircraft  equipment  new  kt 
our  warehouse.  Write  for  compete  information.' 
Prompt  replies  to  oil  inquiries. 


RC-103&AN/ARN-5  ILS 

New  In  original  cartons.  Complata. 
ConsUti  of  all  accotsorias,  plus  AS- 
27A,  RB9B/ARN.5  ond  BC-733D. 
ModiNcd  to  flog  alorm. 


TBS  4  &  5,  NEW,  COMPLETE 

lE-17  TEST  SET  F-21/ARA-9 

AN/ARN-7  COMPLETE  ARC-3 

SCR-269  COMPLETE  APN-S 

AN/ARC-l  VHF  EQUIPMENT  APN-1 


BC-6n  &  BC.721  HANDIC 
TALKIES,  Plus  SPARE  PARTS. 
Quantity  available. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART.13  XMTR 

T-47/ART-13  XMTR  CU-24  ANT.  LOAD 
CU.25  ANT  LOAD  DY-Il  &  12  DynamT'r 
MT-283  MOUNT  0-16  LFO 
MT.284  MOUNT  ATC  DYNAM’T’R 
SA-22  ANT.  LOAD  C-87  CONTROL  BOX 


AN/APG-13A  RADAR 

Absolutely  complete,  brand  now 


AN/APN-2 
SCR.729  New 
TA2J.24 
RTA-IB 
RC  1016 

APA-6  INDICATOR 
APA-11  INDICATOR 
APA17  RADAR 
HS-33  HEAD  SETS. 
NEW 

MG.149F  &  H 

SPARE 

SCR-720 

SO-7 

AN/ARN-7 

SCR-269 


MG.153 

A  PS-2,  3,  &  IS 
Componrnit 

AN/ARC-5  VHF 
SCR-274  &  ARC-5, 
Commend  Equipm’l 
R-4/ ARR-2  Rcceiveri 
BC-640  VHF  XMTR 
SCR-510 
SCR-522 
MG-153 

PARTS 

SCR-522 

AN/ART.I3 

AN/ARC-l 

BC-611 


SCR-718  A,  AM,  B  &  C 

Altimeter  equipment— complete 


To  insure  the  finest  of  service  and 
quality  of  merchandise,  wc  have  |u*t 
recently  put  into  operation  our  own 
reconditioning  ond  function  testing 
plont,  complete  with  all  facilitici. 


WANTED 

CFI  UNITS  ART  13  BC'78i 
1052  BC-34B  Q  &  R 
TOP  DOLLAR  PAID 


EXPORT  INQUIRIES  INVITED 

We  carry  an  unusually  large  •tock  of  Airline 
equipment.  Tptt  equipment.  Radar  6et«.  ate. 
Write  for  our  low  prire*  and  romplete  infot* 
mation.  We  lurniBh  Immediate  antwer*  to  all 
inquiries.  Write  today' 


Vo  y  ELECTRONIC 

^  II  INDUSTRIES 

2033  West  Venice  Blvd.— Dept.  E-23 
Los  Angeles  6,  California 
Phone:  PEpuhfre  3-1127 


GATES  ELECTRIC  CO.,  hi  W  I  WAT.  N  Y  C. 
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Wont  more  information?  Use  post  cord  on  last  page 
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SEARCHLIGHT  SECTION 


Industrial 

Receiving 

Transmitting 


TUBES 


MUOMY 

P  SLBCrROMICS,  INC. 


1 20  Liberty  St. 
New  York  6,  N.  Y. 
REctor  2-1297-8 


SELENIUM  RECTIFIERS 


W«1TI 
fOR 
fRf  ( 

COPT 


Dept.  EL,  2430  S  Michigan  Ave 

Chicago  16,  III. 

PHONE  CAIumel  S-tJ81.2-3 


GATES  ELECTRIC  CO.*  43  W  B  WAY,  NYC 


ARCH  ELECTRONICS  CO 


A  DIVISION  or 

St’4>tlei  9*1  f 

6855  TUJUNGA  AVENUE 
NORTH  HOLLYWOOD,  CALIF. 


SAVE  50^ 


Fully  Guaranteed 


SI44 

8ttl 

SMI 

S9C2 

S910 

S91S 

S912 

5937 

59«t 

5954 

5995 

6005 

6077 

6010 

6002 

6095 

6096 

6097 
6099 
6101 
6111 
6117 
6115 
6146 
6161 
6107 


STANDARD  SIGNAL 
GENERATORS 
Mode/  78 

FREQUENCY  RANGE:  15  to  25  .nd  190 
to  230  me  in  two  bands. 

OUTPUT  VOLTAGE:  I  to  1 00,000 micvlis 
MODULATION:  AM,  fl»«d  at  30",. 
POWER  SUPPY.  1 17V,  50-60  eycU 
Limitad  QuantlEy  STFOSO 
ONLY .  /y 


Receiving 

Tube! 

6AGS  S.6S 
6AQ5  .41 
6SN7GT  .69 
6V6GT  .SO 
HAT7  .73 
17AU7  .60 

17SL7  .60 

17SQ7  .SO 
7SL6GT  .60 

All  Other  Types 
in  Stock.  Write 
for  Quotes 


Laboratory  Magnets 

GAUSS:  900 

POL  E  f  ACE  diameter  3^  incEt-s 
DISTANCE  between  pole  faces  A  in. 
CEfJTfR  point  between  faces  to 
base:  0^  incbes. 

DIMENSIONS;  /  6"  x  IJ*' 

WPIGHT:  OS  lbs 

Complete  stocl,  of  MAGNETS  and 
MAGNETMON  TUbES.  SenH  for  c^m. 

plete  liiiiogs,  pYicei,  «nd  fe'hnical 


$2.95  EACH  OR  2  FOR  $5.00! 


NEW— AN/APR4 — USED 


RECEIVERS 


With  following  TUNING  UNITS 
in  stock  .  .  TN16-17-18-54 

We  buy  any  electronic 
material  at  top  prices! 

Write  for  our  new  J953  Catalogf 

Sliipments  FOB  warehouse.  20**a  Depovit  on  o^de'^ 
Minimum  oider  V5  (M),  lltinois  rrsidents.  add  regii- 
lar  »ale5  tax  to  emittance.  Prices  siibiect  to 
change  without  notice. 


TELEPHONE  ENl*  1 NE  ER I  N(.  (  0 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

electronic  components,  units,  wire,  etc. 
Your  Inquiries  Invited 
LAPIROW  BROS 

IhL't  Hoffnci-  St.  tincini  at.  .L  Ot 

Klihv  I2KS 


Originally  do:.»gnr»Tl  ns  on  A  Fewer 
Supply  for  BC  i91  ont-l  hC  lion; 
mitteri,  tl,j;  '»Ki  FNII'M  lect.lier  is  Icth 
eflicinnt  and  vornatile 
INPUT:  10‘vU  '.  or  2i0  2'y  ‘.  volts  lOCO 
watta.  Ttar.. Torn. er  is  lapped  to  ftccon. 
modflte  1 1  dilforei.t  6*ep8  of  voltaqw 
within  thfwe  ran.jes. 

<.)UrPl'I  I'iliiment  Voltage  1<.V  AC 
up  to  Id  amp  Control  and  MiUe 
Voltage  12V  DC  ot  2.4  amp.  Plato 
Supply  lOOOV  DC  to  .'^50  niillian'.p 
Dimensions  1  m  xl2  U-16  "V  f  OO 
xlOl  in  Weight  idO  lb'  I  M 
Immadiate  Dalivoiy 


TECHNICAL  BULLETIN 

6  CIRCUITS  •  RATINSS 

•  TRANSrOKMERS  •  CHOKES 

6  CONDENSERS  •  PRICES 


RA.37  RA-A9  RA-SO  RA.62 
RA-63  RA-67  Exttndv*  abocL  of 

r9Ctifi«rf  And  power  luppliei. 


I>VN.\M«>TOKS 
«  ON\4;rT(»KS 
\N  COW 

I  <■  K7'  I  III 

I  MKT  K.IO  IK  ‘H 

ri  skn  am*  iioi.oe.k.s 

.l  \(  KS 
ri  I  os 

INtl  KMIOMKI  KKS 
I'l  I.SK  TU.V.NM OKMKIC 


HTSISTOKS 
l<l:l  \  \  s 
Kll  I.Os  r  M  s 
SKI s\ Ns 
SIKH  K  MOI  N  I 
SOI  \l*  l'0«  E.K 

sM  i  n  ii7„s 

TK.WSKOItMKl! 

ri  l<7> 


All  equirmenl  is  sold  with  our 
cartiiiad,  unconditional  guat> 
ai'taa.  checked  and  tested  in  our 
own  shop.  We  are  a  recognized 
and  ar>i>roved  supplier  for  Foraign 
and  U.  S.  Govt.  Aganciaa  We 
invilo  your  inquirios  for  supply  or 
technical  data. 


Wont  more  informotion?  Use  post  cord  on  lost  pogc. 
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SEARCHLIGHT  SECTION 


WHAT  IS 
YOUR 

PROBLEM?- 

f  PERSONNEL? 


Do  you  need  competent  men  for  your 
staff?  Do  you  need  men  to  fill  execu¬ 
tive,  soles  or  technical  positions? 


Step  Down  It  Filament 

TRANSFORMER 


Prlmiry  11}  V«<t>  }0/60  cy.  W- 

Sm.  24  «o4ti  at  2  amat.  Malta  by  Staarar  Carnaa  m 
complete  with  8  ft  lino  cord.  Im»  piup.  Brand  new.  B 
2*3**  hiph  a  I  3/ 1 H"  deop.  3*  wide.  B 

■  eo  ****  i*«'»2<.'  9 

^Pl.bPea.  10  for  $15  00  i 

*  *  Produrtian  quantitiaa  ayailabla 


HIGH  POWER 
TRANSMITTING  MICAS 


.(Hh)!  nKV 

.00015  nKV 

.0002  oKV 

.U004  OKV 

OfK)H  r>KV 

001  nkV 

.01  IKV 

.032  2KV 

04  IKV 

051  1  5KV 

on  ISKV 

.00  I  5KV 

C-2  TVPf 
.(MH»1  lOKV 

(NI015  10k  V 

.0002  lOKV 

.0003  loKV 

.000375  KfKV 

Off  I  r.KV 


iM>n  lOKV  m 

1115  -KV  g 

25  InkvM 

G-4  TVPC  ■ 


0030  2«iKV  B 

.0075  15RV  ■ 

.01  |.'ikV  £ 

.Olon.1  I2KV  ■ 

0.3  HKV  3 

.056  5kV  ii 

OTHClIS  5 
.0IN)155  V>RV  B 

.mm  I  3oKV  ■ 

000511  .lOKV  ' 

mil  10KV  B 


OIL 

CONDENSERS 


EMPLOYMENT? 


Are  you  one  of  the  readers  of  ELEC¬ 
TRONICS  seeking  employment  in  any 
of  the  above  capacities? 


OPPORTUNITY? 


Are  you  looking  for  or  offering  a  busi¬ 
ness  opportunity  of  special  interest  to 
men  in  the  electronics  industry? 


POWER 

RHEOSTATS 


•hmft  W  Cw; 
spp  SI.2* 
SPP  1m*  l.p 
SPP  I  .0  4.PJ 


EQUIPMENT? 


Surplus  new  or  used?  Do  you  hove  any 
to  offer?  Or  do  you  wont  to  purchase 
some? 


The  solution  to  any  of  these  problems  can  logically  be 
found  f/rst  among  the  other  leaders  of  ELECTRONICS. 
You  con  get  theit  attention — and  action — at  a  relatively 
low  cost  through  the  SEARCHLIGHT  SECTION  of 


ELECTRONICS 


330  West  42nd  Street 


New  York  36,  N.  Y. 


2M  25  I.IC 
200  imt  3.00 
200  I.5II  4.01 
22S  541  2.10 

250  25  l.iO 

2S0  rm  2.10 
300  541  2.10 


1500  25  2.10  I 

1500  .41  2.22 

1000  50  2.22  I 

1800  150  5.15  ' 
2000  25  2.10  . 

2000  541  2.22  I 

2250  1  50  5.15 
2500  541  2.22  | 

2500  I  mi  3.71 
2500  150  S.U  I 
3000  2:*  2.22  ' 

1000  loo  3.71 
5000  2.5  2.22  I 

5000  50  2.U 

7500  54)  2.34  i 

7500  loo  4.40  ' 
lOOOU  541  2.50  , 

10000  100  4.75  ' 
ISOOO  25  2.7S 

20000  150  0.58 


M  Spaclfy  T«p«  Shaft  Waquktd  SSwr  Knob Typa  ■■ 

*  'Spacial  Prlcat  to  Quantity  Uawra*  * 

•  ^  TYPE  "J"  POTS 

a  ^1/  iucs  and  ihafli  available  O 

‘  '  lot  immediate  delirery 

■  TYPE  "J"  I  TYPE  "JL"  TYPE  "JJ"  * 

■  95c  I  $1.25  $2.95  B 

B  Wn  am  ^perialist^  in  rumponenta.  Wa  hava  quan*  * 
titiaa  for  produrlion  rum.  Laf  ua  qoota  or  your  ^ 
B  raquiramanta  B 

'  Tarma,  opan  arct  to  rated  hrma  FOB  N  Y  ^ 

•A.  MOGULL  CO.- 

"  17  Warren  S»..  N.  Y.  7.  N.  Y.  « 

■  V  Phone:  WORTH  4-0865-6  " 
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SEARCHLIGHT  SECTION 


FOLLOW 


ARROW  )  FOR 


MILITARY  ELECTRONICS 


VHF  CONTROL  TOWER 

Cowl  pit#  Tr#iiomitt#r-ll#«oiv#r,  Frp^uoney 
Motor,  P#w«r  Supply.  All  m«unt#d  on 
•UnPorS  rpcli*.  S  ft.  hipli.  Frpqu#ney 
roppo;  lOO-ttS  MC-  tlO/SSO  v.  SO  C^. 


TRANSMITTFR 

TA-2J-34 

HIth  powMwl  crrittl  con 
trollnl,  lon(-r»n(n  trinamlt 

t«T.  Frcnuchry  rsnn:  nofl-ftOO 

Kc  nntl  J.9-IS  t«C.  HuM 
wniMrttf  channrU  »r«  prortd- 
•a.  New.  Hcnil  for  complete 

ItUrMure 


APR.4New,  APTA  RC-Zti 

Coapleto  APT.4  RC  2M 

APR-i  Mark  16  RTM/APftJ 

APS-4N*w,  MDVAPA  T.6S/APT 

ronpUu  MDS/APRS  PP  I06-/APT  $ 
AP!»-6New,  MDX2/IJPN2  MDSA/AP0I3 

roapbie  RC-IS4IPr  ID  60/APA  10 

APT-I  APT-1  RC-214 


SOUND 

OS  POWERED 

HANDSET 
R.C.A.  MODEL 
MI-240 

With  BWontlnc  r«cli .  New  tIS.M  c«- 


UHF  SIGNAL  GENERATOR 

RtIA  18710'A.  inchidee  hUh  freijoency  oe- 
cllletttr  A  Attenuator,  audio  m.Mlulatlon  rw- 
ctllator,  TOltaao  romilated  pou.-r  suiiplv,  all 
In  one  ca.HO.  P'ri-p  ramie:  Mf 

Plxrel.  ennd . 673. no 


C^fiipMH  Ufi« 

DiiMnfii  2S4*A  OfMHUoaoop# 

TH127/IJ 

1-77  iliekob  Tub#Cb«ck#r 

TSI3I 

I-20B  FM  Signal  0#Mr«lor 

TS14B/CI* 

RP<!  McmIaI  644  Multlroatar 

TS-ITS/IlM 

lltvlftll  P#<-k 

ard  200-C 

TS-I74/IIH 

TH-2.3/APN 

TS175/1IH 

nr^3ii 

TS.24A 

TSI«2/I’I* 

DC- 1233 

TS-2JI/HPN 

TSIB44'AP 

CWl  nOABJ 

lH27/rsM 

T.sm4/\i’ 

IK  3(1 

Tft-33 

T^-2IK 

1*43 

TSS4/A  r 

TS25I 

1-46 -Wk 

TS  S3/AP 

TS323/I1P 

M22 

TS3ft/AI» 

t  I4ft 

1.I30A 

TS  if.A 

rH.26H/II 

1134 

APM  3 

HonnUin  Mod. 

MI3 

T.4  3V/APN 

78H  Sig  (.eo.  > 

1-213 

TSftl/AP 

DooitUiu  Type 
l02FSig.<Ua. 

1  222 

TSi'i 

TH-3\/AB 

TS42 

I.ADSig 

TSlo\/AI*N 

TSHmi/AP 

I.AK-2 

TSI2/AI' 

TSI02 

I.AVOl K  Freq 

TS-12  Spare 

Tsm/ci» 

Mntar:  3U4)> 

PurU  Kit 

IS  1  l»/AI‘ 

MHt  Mr. 

THlb/AI»N 

TSI26 

TS  rsftA/\P 

TSl4/AkH3 

1  KKJ  AUFTmI 

HKWLEIT  PACKABIk  #203  Sol 

RECEIVERS— TRANSMITTERS 


2-METER  EQUIPMENT 

2H  \m*  5  II.H-rlkiM 

T  '2  I  -MM’  fi  Ti  »ii-<tnUlfr 

K\06*|It*nt  riififl  . BOTH  S7J  50 


AHr  I  PK  I2SAX 

AK«.-3  R-9/APN-4  St:M-422 

H  VAHM  2  IIC.7»3-I>  TA2J  2t 

II>  S/AI»N  4  H-S7/AHN  H-RV/ABN 

M  !*•  KK ;  liC-7te-A-AM  C  H -1  /A  H  H - 1 

lU:  64U  HC-639  HM  25 

HM.24  W'R  2Hi  St  H  53ft 

St'H-S-iO  MN-26  ('omplrt#  InRirillotion 

sen  Sftl  E:<iuip  H  4tMiH-S 

MoWwisIp  Moiif^l  FrIf  250  H\-ll)  HU 
\N/AHN  6  BC-447  KE  HV  pbou#  aiiiplifl.»r 


ARROW  SALES  IN,C. 

■'jiliof  fiG-lfPSV  !•  0  KOI  IH-tl  f,  MDlt'/.loli  L^t  >* 

A.Vf'Juie  Mf.u  V&RNA  AVIN'I)  N  HUU^^l'iOD  CAUt 
■>  IRin  .  St4‘»l'’'y  I  (.Odb  •  CAo  -'irta'rss  I S 


oj  fj  r. 

(jClugf'M 

INDUSTRIES 

GUARANTEES* 
SHIPMENT  WITHIN 
24  HOURS  ON 
“AN”  CONNECTORS 

Don't  wait  'til  your  assembly 
line  stops  before  you  begin 
searching  for  vital  'AN'  con¬ 
nectors.  Let  WILGREEN  Indus¬ 
tries  break  the  production 
bottleneck  at  your  plant!  Just 
send  your  requirements  for  any 
connectors,  in  any  amount  to 
WILGREEN. 


AN  3106  A 

All  Shell  Sizes  &  Types 

WILGREEN  INDUSTRIES  is 
making  scheduled  deliveries 
to  many  firms.  Can  we  do 
the  same  for  you? 


'L/G"  Connectors  in  Stock 


ON  ACCEPTED  COMMITMENTS 


(Jufjreen 


99  MURRAY  ST.  N.  Y.  7,  N.  Y. 
worth  4-3490-1-2 


INDEX 

SEARCHLIGHT 

DECEMBER,  1953 


This  index  is  published  as  a  convenience 
to  the  readers.  Core  is  token  to  moke 
it  occurote  but  ELECTRONICS  assumes 
no  responsibility  for  errors  or  omissions. 


KMI'I.OY.MK.NT 


IV.'^ition^  V'aratit . 426*435 

I 'iisjtu/ti'*  Wantfcl . . 426 


KUl  lE’MKNT 

or  Sniplns  Nfw) 
Kor  Sale . 


Cf»r\w  ration .  428 

.Mheil  L  It'Ctu»:.ic.s  Sal*  s .  456 

.Xrch  l'l»*ctr<*tu('s  (.'o .  458 

.\rr<'w  Saif'*.  Inc .  460 

a\’4-<K:i.i!ctl  I lulii'slnes .  4S8 

a\\to?ur  As'S'KM.'itt  N . 456 


Barry  FlUciroiaes  <  or]* . 447 

BLckman  InNtrunujit  Inr  . 426 

Bendix  a‘\viati-  n  1  •  ii»..  i*.toi(k'  Ikvjsion .  432,  434 
JTrt.ilix  Aviation  Ctirji  .  ^  i.rk  iJiv....  ...  433 

Bim  . 455 

BIoiifier-TcnRue  I..il)i  t .itoiit  s  I uc .  428 

Boontuu  Radio  . 430 

rapehart-l'ariisworth  Co . 432 

C'  &  !I  Sales  Co . . 442.  452 

(  ’ha.>»c  Meetnuuc  Supply  Co . 459 

('hicago.  rnuersity  of . 4T0 

Commercial  Surplus  Sales..  . .  453 

t'ornmunication  Ueviccs  C’or]' .  454 

(.%iUimuniealioTi«  I  tpiipment  t  >  .  444.  44S 

('■•nipass  ComniuiiieutioTis  Co .  .  446 

t'onnrcti  r  Corp.  of  America .  453 

(  finvair  . .  .  4.T1 

(  ot.k  Research  T  .ilioratoricji .  432 


Delio  Radio  iJivtsirtii,  f'Miu'ial  ^I<•1o^s  f'orp.  434 


ideetto  S.ilt  s  Co.,  Inc . 460,  4ol 

Idectrotiic  Kiiginet  ring  ('o.  of  f ’alifci  ni.a . .  435 

KlictronicA  Corp.  uf  Neln.i»ka .  449 

Knultone  Klr'ctumics  C'o . 456 

Kinjure  F.lectronirs  Co . 452 

I .ngineering  A'^sttciates . 453 

I  --rx  L  leftroniLS .  456 


I'.ur  Railio  S.ih  s . 452 

I  intu'g.in.  H . 456 

1'  i.itdli,  Kiaus  .  . .  452 


<Tat<s  Klectric  Co.. 452.  454.  45.V  456.  457.  458 
(ientral  Motors  i.'orp..  A, C.  Spark  Ring  Ihv.  433 

fiensler,  B,  \ .  456 

(loodyear  .Aircraft  Coip .  ...  429 


Uarjo  Sales  Co .  450 

llarvey-Wells  Klectronics.  !nc .  434 

llatry  fi  Young .  452 

llarleton  Instrnnietit  Co .  456 

Hoffman  I.alMiratorifs  I  nr .  432 

Ilondc  Supply  Co .  459 
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lCrC*ntr«ITrMt«f*rm*r.M  SSVftt  ^  $S4.St 
lHCTCMitr«ITr«mf»rm*r.9«  $SV(0^ 

IG  G«fi«rat«r.  IIS  9«V  U  ^  (4.M 

IMG  GM»«r«t*r.  11$  9tV  «•  It.M 


HIGH  VOLTAGE 


Wvdc 
3HV 
4MV 
4KV 
4HV 
SKV 
SHV 
SHV 
$KV 
6HV 
€HV 
7. SKV 
7.SKV 
7.SKV 
9KV 
14KV 
lOKV 
IIKV 
lOKV 
19KV 
12KV 
12.SKV 
ISKV 
ISKV 
ISKV 
ISKV 
29KV 
MKV 
20KV 
2«KV 
MKV 
20KV 
2«KV 
22KV 
2SKV 
2SKV 
2SKV 
2SKV 
2SKV 
2SKV 
2SKV 
2SKV 
StKV 
S4KV 
S«KV 
S9KV 
S«KV 
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SKAKCHUGUT  SECTION 

( Clnxsif.rrl  Advertising) 

11.  r.  Hilty,  Mgr. 


hi'liiMtrial  Assembly  ('.  ti» .  45$ 

Irnlu^trial  Research  l.al»c*ratories .  4*15 

Ifistrument  Associates . 4.37 


JSl!  >alcs  ('o . 


KolJvnian  Instrument  (  mjj., 
Krotk  tlnterprises.  Aarim.. 


I.apirow  llros . 

I.car,  Jnc . 

I-rctronic  Research  I  alHiratun 
l-iberty  Electronics,  In.  .... 
Lindahl,  H.  C . 


Maritime  Switchboard  lo.... 

Max  son  Corp.,  \V.  I, . 

Metiical  Salvage  Co.,  Iik.... 

Mrlpar  Inc . 

Milgray  Electronics  Inc . 

Miiith  Honeywell  . 

Mogull  &  Co.,- A . 


N.itjonal  C.ish  Register  ('o..  The. 
Nuthelftr  Winding  Laborat<.n-s. 


Okiiihunia  A  &•  M  College  .  426 

O'Shea  Employment  SysMn .  426 


IVak  Electronics  Co . 

l*hf.t<H*on  Sales . 


Kndaiuh  . 

Ka-Iio  Corporation  of  America. 
Radio  development  A  Sales  Co. 
Radio  A'  Flettronic  Surplus.... 

Radio  Shack  Corp . 

Radio  Surplus  Co . .  .  . . 

Railway  Communications  Inc... 

Rtl.iy  Sales  Inc . 

I^eliance  Merchandizing  Co . 

Rose  Electronics,  Inc . 

R  W.  Electronics . 


SnoA  Inc.,  Cory . . .  434 

uthwrKtern  Indii«trial  Electronics  Co....  435 
Strotr.berg  Carlson  Co .  426 


••TAir*  . 

Tallen  Co.,  Inc . . 

Telemarinc  Communications  Co . 

Telephone  Engineering  Co . 

Th  impsnn  Products  ('o . 

Tung  So!  Electric  Inc . . 


462,  4o3 
.448.  44V 

.  454 

. 458 

.  430 

. 434 


Universal  General  Corp . .  443 


Vitro  Corporation .  433 

\  S  H  Electronic  Industries  Inc.,,,  .  457 


Walker.  W  C . 432,  434 

Wells  Sales  Inc . 450 

Western  f  ngine*  rs . .  .  .  .  453 

W< ‘^tnn  I^iiboratones  Inc .  438 

Wihox  Eb'ctric  Inr .  428 

Wilgrccri  Indii-tries . 460 


/ciiith  Optical  Laboratory. 


SPECIAL  OF  THE  MONTH 
KEARFOTT  SYNCHROS 

Typ«  R210>1A  Tronimlttart  $49.50 
Type  R210-1A  Repeaten. .  49.50 
Brand  New  w/Collbrotlon  Sheet! 


SINE-COSINE  GENERATORS 
(Resolvers) 

DUhl  Typ,  FPE43->  (Sinel*  PhaM 
Relarl.Twe  ,tat»r  %i4ndln,<M°  apart, 
prarlda,  twa  aulpul,  aeual  ta  tha  tlna 
and  caalna  at  tha  anaular  ratar  di,- 
placamanl.  PrI;  11^  tse  ^  I  Sac: 
SInuaaldal.  22SV  4te^  2ph.  2  pala 

IMSli  .  3S.M 

Diahl  Typa  FJC43-S,  Mma  a,  ahava  ai. 
capt  autpul  I,  SSV  40*.^  2ph  2  pala 

.  3S.t0 

DIahl  T ypa  FJE43-lt,  uma  a,  abara  a«- 
capl  output  I,  13.S  rail,  40e~.  .  3S.eS 

DIEHL  AC  CONTROL  MOTORS 

FP2S-2,  22V  2ph  te~  .8SA  liSSRPM  S22.Sd 
FFE2S-I.  7S  7SV  «0~  .13  .llA  2ph  7 
watt*.  7  pala  .  24.$e 

FPC2S-11,  7S  7SV  se~  .U  .IIA  2ph 

4  watt*.  2  pal#  2S.SS 

FPE2S-U.  US  IISV  te~  .IS/.ISA  2ph 

5  watt*.  2  pala,  32Serp>n  34. Sd 

FFE2S-14.  2t  2SVSS~  .S.'.SA  3ph.  2  pala  22.50 
FFE2S-lt,  20  2eV  .SS  .ISA  2ph. 

2  polo.  ISeSRFM  24.  SO 

FPE4S-C.  IIS'USV  .1  .3A  2ph 

2  pala  3SW  4S.M 


PM  MINIATURE  MOTORS 

OELCO  SeMS71,  27VDC,  ISOeORFM  SIS.SO 
OELCO  SMS7SS,  27VDC,  ItSIIPM 
*UMd)  12.5# 

OELCO  5SSS21t.  '  27VOC,  IISRPM 

uisd) .  12.SS 

OELCO  sssscee.  27VOC.  2S0itPM 
(uMd)..  ....  U.SS 

CE  ,SOA10AJ37O.  27VOC,  2SeltPM 
Sai/lnftaraua  '  utad  I  ..  32.SS 

CE  raAlSAJ4t,  24VOC  IISRPM 
ISax/ln  taniua  IS.td 

HOLTZEM-CAOOT  lOl-IIOOtSSt. 

24VOC  sewiiPM  u.oe 

Olahl  P.  M.  Matar  .FD«.21.  Part 

iKSisessLsi.  27.sevoc  le.eoeitPM 

Abar,  matar  w  2*  blawrr  14.$S 


CAPACITORS 


Cat.  N«. 

2LXP3t 

22Fns 

22F221 

FFD46244 

22F23S 

X4F1  .. 

14F2 

19F21f 

A7$4I 

TK0M2t 

2CF$1} 

7S2t 

14F33S 

CC»» 

3DA2t-136 

1M2« 

IntortMfi 

lMWA2«e 

14F13 

2CFM 

TKITMSS 

lSt2« 

14F17 . 

14F43  . . 

UFll 

2M29 

UFU _ 

37a$ 

XSW294 

FC192S 

2«MS 

14F2? 

14F139 

26FMS 

Inft— w 

2M29 

UF24... 

14Ft3.  . 

iifrttfl. 

A<7M 

si2stai 

14FU2 

34F9$ _ 

14»127 

X4F124 

14F97 


SELSYNS — SYNCHROS 


Immediate  Delivery — From  Stock 


IG  Gofioratar,  11$  99V  $•  ^ 

IMG  Gomoratar.  11$  9tV  €• 
lOG  DKfaranttal  Ganaratac,  99  ^V 
99^ 

IHOG  Oltfarantlal  Ganaratar.  99  99V 


Control  Tranitarmar,  tSS  C3V 


ISF  Synchro  Motor,  US  'S9V  4St  ~  17. SO 

IF  Spaclal  Motor.  llS  StV  4tS  ^  17.50 

23301  Canaralar,  US  SOV  4t9^  12.50 

2itFl  Canaralar,  US  S7.SV  400  -  S.SO 

2J1F1  Ganaratar.  57.5  '57.5V  4SS~  S.SO 

2J1C1  Central  Tranafarmar  S7.5'57.tV 

4M~  S.SO 

TJIMI  Oltfarantlal  Ganaratar  57.5  57.SV 
410^  12.50 

2J1H7  Ganaratar.  U5V  400~  37.50 

2JOU1  Molar,  US  50V  400  ~  15.00 

3F  Malar.  115  SOV  50  '  1.50 

3HCT  Control  Tranalormer.  SO  SSV  50^  44.50 
2J05II1  Malar,  US  SOV  400  ^  27.$0 

55F  Motor,  115  SOV  400  -  12.50 

5SG  Ganaratar.  US  SOV  400  ~  52.50 

SSOG  mnarontlal  Ganaratar  SO  SOV  ^ 

KS5SS0  GanwalM,'  ill  SOV  4M  —  IS.SO 

KS5SS0L2  Ganrralar,  115  S0V400  ^  22.50 

2JA3SBB2  Matar.  G.E..  U0/I5V  50  -  55.00 

2J5FB1  Control  Trantfarmar  105  SSV 
50',  SO-SO 

2J05C2  Matar.  115  105V  S0~  50.00 

2J5M1  Ganaratar.  115  lOIV  50~  50.M 

2J5MA1  Ganaratar.  US  lOSV  50  ~  50.00 

U5A4  Ganaratar,  111  lOSV  50  ^  SO.OO 

23551  MHarantlal  Ganaratar  SO  SOV  ^  ^ 

23M32Malar,  U1S0V50~  }o'.M 

23SLA1  Ganaratar.  lU/ltSV  00'  .  M.M 

23S$F1  Canaralar  UO/SSV  <utad1  IS.M 

230123A1S  Malar,  UO/40V.  SO  ~  55.00 

SAIGanaralar,  115  VaMa  M  Cycle,  22.M 

SB  Ganaratar,  115  Volt,  00  Cycle,  Jl-W 

SCTKantral  Trandarmar  90/55V  St  — 

SMCT  Central  Tranilarmar  S0/55V  S0~  SS.SS 
SO  OINarntllal  Matar.  IIS/SOV  00  .  .  50.M 

SDGDinaranllalCanaralor.SO/SOVSt.^  50.00 

SFTMatar,  U5^S0VI0~ .  50.W 

SC  Ganaratar,  1U/S0V00~  ..  5040 

SM  Mater  .ms  Volta  50  Cycle,  22.n 

SM  Motor.  115  Van,  50  Cyclaa  12.S0 

235Fl«Canaralor,  115  SOV  S0~  M.i0 

USF2'Canaralar,  US  to  Van,  00'  tASO 

tSCICanaratar,  IH  SO  VaH*  SO  SOJO 

SCTICantrol  Tranalarmar,  SO '55V  to—  5040 

SDC'DHtaranlial  Ganaratar  SO 'SOV  f0  ~  SO.M 

5C  Ganaratar.  US/SOV  S0~ .  5740 

7C  Ganaratar,  US/SOV  SO'. . 0040 

C44SM-S  Typo  ll-l.  Rapaalar.  lltV  S0~  U.tO 
C5S7tl  Type  11-4  Rapaalar.  UIV  00~. .  22.S0 
C5S77S-1  iK^atar,  AC  Syn.  IISV  00—  27.St 

CSS4K  Mahl  FJS4-S  Tranamlttar  UtV 

8t~  .  . . .  • 

C4S4SS-1  Typa  11-2  Rapaalar.  115V  S0~  22.50 
CTTtlO  Typa  III  Rapaalar.  IISV  00~  . .  22.50 
C7S2M  TranimlHar  AC  Syn.  IISV  Sl~  24.50 
C7t24SOI<foranllalACSyn.  IISVSO  —  ..  S.SO 
C7I2M  Typa  XII  DUtarantM,  115V  St—  22.50 
C7t4U  Tranamlttar  AC  Syn.  SOV  $S~  14.50 

C7MU14Tran,mlllar  ACtyn.ll5Vt0~  40.50 
CTtlSS  Olahl  54-4,  Racalrar  115V  St~  .  22.50 
C7t3SO  Olahl  04-5.  TranamlHar  IISV 
S0~  22.10 

CTIStC  Typa  XV  Tranafarmar  115V  St~  22.10 
C7S7S1  Tranamlttar  AC  Syn.  UtV  S0~  22.00 
C7S3U  Typa  1-4  TranimHtar  IISV  SO—  22.50 
C511SS  Typa  ll-l  Rapaalar.  115V  SO—  22.50 
PATT-(54fAdmlralty  Tranimllfar  USV 

SO- .  17.50 

PATT-OISI  Admiralty  TrantmlMar  USV 

SO-  17.50 

Typa  l-t2A  Radio  Compaa,  Indicator  7. 05 
'Type  I-02F  Radio  Campac,  Indicator  S.SO 


TACHOMETER  OR  RATE 
GENERATORS 

Typ«  FM-l.  DC  Gwitrat^r  $ 
f  Typ«  FM-l.  DC  G«n«r«t*r 
:•  TyiM  F-IS,  AC  C«tB*rat»e 
tm  Typ«  D-H,  AC  G«fi«r«tpr 
f  Typ«  F-17.  AC  G«ti«rat«r 
f  Typ«  •>3$,  DC  Qwi«r«t»r 
tm  Typ«  •>3$b,  DC  C«BMr*t*r 
Typ«  D-44,  DC  0«ti«r«t»r 
f  Typ«  FD1.$$,  DC  GMt«raf«f 
tp  Typp  FB«94.  DC  C«n«rpt«r 
BP  TypP  FV-799r  DC  Gpfipratpf 


Z 

o 

m 

X 


Tlipt«  liitingt  represent  only  a  imall  portion  of  our  tremendous  tioctronic  inroniortoi 
If  your  re<|Klrements  ore  not  listed,  write  and  allow  us  to  puote  you  occordlnpfy.  Pries 
sublet  to  cbonae  without  notice.  Terms:  Aoted  firms  not  11*  doys,  non^rotod  75%  wit 


aicmo 


\ 


TA  B 


SEARCHLIGHT  SECTION 


TACHOMETER  GENERATOR 

GtNERAL  ELECTRIC 

MAMH  V  STUD  MTC 
NtO  S4.T1;  2  l«,  Sl.W 


ELECTRIC  DRILLS 
with  Jacobs  Geartd 
Chuck  and  Key 
Model  200J 
Vi"  Workhorse 

tl-loiaii.  (Po.«Tfull  UL 


SELENIUM 

RECTIFIERS 

rialit*  111  hceti<l 


RELAY  SPECIAL 

tPST  Mlal  Swe  I  IftV  \< 

Ma  CT»  91c;  1  I 

t^DT  Mtel  Rue  iUV  k< 

%K  era  ,  51.J9J  S  I 

OrOT  RVDC/9A  <-  I  ' 

ALLIED  .  .  91.49;  2  t 

»PNO  li6VAC/I#A  ‘  f 

K'nuan _  11. 91:  2  f 

SFHO  13  VnC/IOA 

.  12.71  2f 

Ur*  FK&OlO  Octhl  JR 


W/Ind«i 


ADJUST-A-VOLT 
STANDARD  ELECTRIC 

variable  voltage 

TRANSFORMERS 


RECTIFIER  XFMRS 

PHIMARV  IISV  »  etc 
SICONOART  t-S-ir-ll  ?4 

CONI,  111;!"!'-  5 

coMRtNT  j  ■ 

,o  ,4  40V/4t4  I 


RECTIFIER  CHOKES 


I  AD  PICK 
SpMlal 


SELENIUM  RECTIFIERS 

I  2  «¥AVE  FOR  RADIO  &  TV 
CURRENT  IfST  <*TAR’‘ 

PRICE  PRICE  1 
«»MA  •  lltV  11  10  10.19 

IlMA  4  llOV  1.11  .19 

lOOMA  4  IIOV  2.01  .29 

llOMA  4  llOV  2  21  .99 

39AMA  4  IJOV  i.ll  1.19 

IMMA  4  llOV  MO  1.49 

4MMA  4  llOV  4.21  1.09 

lOOMA  4  tlOV  4.40  1.90  _ 

310MA  4  lOV  1.4A  .99 

310MA,4  lOV  2.31  .09 

2t0IRA  4  lOOV  <-91 _ 1.19 


"AN"  CONNECTORS 
REDUCED  UP  TO  / 

90%  i 

OFF  LIST  C 

ienC  TaS  '  Yotr  Cennetler  a»«rl«  ^ 

PRECISION  RESISTORS 

2  MILLION  IN  STOCK 

Guaranteed  1%  Tolerance 

OROfn  «NV  VSLUe  YOU  NCtO 
12  I.  S7SH  OHM  JScitSiM 

MIC*  or  2#,;  IS  |„ 


EICO  TEST  EQUIPMENT 


FREQUENCY  METER 
AND  WAVE  METER 

■  Cllt2  C.nir.l  Unit,  r.n 
•1  Rests  O  tCR2TS  R.S.r 
EdiMivnaonI  19  Tuto*  Lino 
U».  Op*r»t«4  194-  210 
c«clM.  110V  09  ty.  InctwdOB 
Htavy  Dufy  P«w»r  Supply. 
Eicollant  Candlllpn  Lp«t 
(wliM  . 919.91 


CONDENSER  SPECIALS 
7  MFD  P 

1000  VDC  25df 

•■ci"  MWR  *•  I 

4Kk*tW  Qtth'itiiipB  l.isalt . 40ei  ] 

IMFO  IMVOC  INtraplafp  InaulfttL 


TRANFORMERS 

All  IIS  V  ts  C>c  Inri4t  TV  O  CR 


SS.LSi  . 

:t/4IMAj  7t.s\  rT/sojsi 


ii.r  t..s.t». 

New  Mfgrd  By  Dumont 

rurnl.h.4  4SSVOC/2tSMA 


THAT'S 


BUY 

PH.  RECTOR  2.6245 
CABLE:  "TABPARTS" 


Dept.  I2E  III  Liberty  Street,  New  York  6,  N.  Y.,  U.  S.  A. 


i 


i  ^ 


I 


ksNTGT 

k«07CT 


74C/SC74 

piBQfOT 


Rr  FRCQUCNCIIS: 

•  and  1  )«tKr  ta 


ELECTRIC  SANDER 
AND  POLISHER 


TAB"  SPECIAL 


model  630  RF-Af  &  TV  MARKER  GENERATOR 


"TAB"  SPECIAL  ::630K  (KIT) 
:;630KA  IKITJ  i-r.  . . .  i<i  n.-u-i 

r630W  (FACTORY  WIRED) 


•  and  4  |«MC  (a  lOMC  FUND AMCN I  At  S 
Bands  10MC  ta  lltMC  FUNOAMCNrAl& 

•  and  SA  44MC  ta  72tMC  2nd  Harmanic 

•  and  SB  S«fMC  ta  lltHIIC  Ird  Harmantr 

"TAB"  SPECIAL  Jf610K  (KIT) 

:;610W  (FACTORY  WIRED) 


BENCH  SPEEOGRINOER  ^ 

SPEEDWAY  MODEL  1)7  f  j 


"TAB"  SPECIAL  Sll7 


"TAB"  SPECIAL  :;90?K  (KIT) 

S909W  (FACTORY  WIRED) 

DELUXE  V.T.V.M.  MODEL  907 


'MlU'r»l>  >1 
i»l>  It.M 

S25.9S 

$44.98 


'TAB'  SPECIAL  r62SK  (KIT) 
S625  'FACTORY  WIRED) 


"TAB"  SPECIAL  ::1040K  (KIT) .  $25  9S 

21040  (FACTORY  WIRED)  .  34.95 


TUBE  SPECIALISTS 


MODEL  635  UNIVERSAL 
AF  SINE— SQUARE  &  PULSE  GENERATOR 

<i<ntly  &  fHpct(»ely  tests  all  AUDIO  A  VIDEO  cii 
**  e"  ix  Thasa  Faaturas 


TAB"  SPECIAL  2999 


2912A2S 
2912  AMM 


.K.xne  li.  Kll  I..  .  ...j  1-  IX  II  '  V'm,*,  . 

KXrl  xl.l  1.  MK»  l„.I  ..  iM.e  I..;.  y.,  0, 

I.l  (HANlltX  lx  >tll'l'  Xx  1.  >1.1  v  t 

MODEL  300K/7"  OSCILLOSCOPE  KIT  $94.95 
MODEL  300W/7"  FACTORY  WIRED  5199.50 


EICO  TEST  INSTRUMENTS 


CERAMIC  prerliion  rasltturs—l**  or 
b«tter. 

•1  Oftoply  CTCHLO  panri — raUtid  num¬ 
erals  Steel.  iiJB0«d  rabinet.  Am¬ 
phenol  hi  voltape  DC  Conneftnr. 
Sperial.  separate  S«.  AC  scale  for 
arriiraey  on  low  voltaget.  ?S0V. 
trale  enables  you  to  read  line 
voltngrs  accurately 


RANGES: 


Band  IH  cycles 

Band  J — )(l-a'lH)  cycles 
Band  cycles 

Band  I— .Mhnr  .JO.iHHI  cycles 
Band  S — .'d  |HM».  JWI  iJUO  cycles 


"Tob"  Special  ^635K  (Kit) 
j:63SW  Factory  Wired) 


DC:  0  S.2%-25.1  SHO-KMh)  Volts 
DC:  0-5.>3.25«.SII0.irKFl  Volts 
AC:  d-S-25.250-$l>0  ll»;>0  Volts 
Ohms:  Hxl-RalU-Riimm-Rx 
Id.ODO-RxI.UDO.DUU  ohms: 
from  .2  Ohms  to  t  Htlimn  Ohms 
OB:  From  20  to  •  5S  OB 


"TAB" 

Thats  a  Buy 


SPEEDSAW 

SPEEDWAY  MODEL  1000 


"TAB"  FACTORY  DISTRIBUTORS 
8<  J  INCH  OSCILLOSCOPS  MODEL  JOSK 


»'  ,  INCH  TUBE  HCPI 
WIDE  RANI.E 
PUSH-PULL  INPUT  THRO 
OUTPUT 

VOLTARE  RERULATED 
HI  LOW  NORMAL  SYNCH 
INTENSIF  lEK  ANODE 
EXTRA  F  AST  RETRACE 
TV  PICTURE  CLARITY 
(8>  >  7  II. I 

LAB  TESTED  ACCURACY 
LOW  IV  PRICE 
MODEL  *08K  411)0  4ft 

IKitlormi  >I4V.3U 

MODEL  IDNW  LAB  WIRED. 
TESTED.  AND  tOta  4ft 


TESTED.  ANU  coDO  4ft 
CALIBRATED  SAZV.aU 
SPECIFICATIONS; 
PRECISE  H'T  4  r  SCOPES 


ML 


t'.*  '  - 

-7-  ^ 


McGRAW-HIlL 
TECHNICAL  WRITING 
SERVICE 

TWS  offers  you  a  single 
INTEGRATED  publishing 
service  prepared  fo  under- 
toke  a  projecl  from  research 
and  planning  through  fin¬ 
ished  manuscript  ond  art, 
typesetting,  mechanical 
preparation,  printing  and 
binding.  Whatever  the  situ¬ 
ation,  whatever  the  type  of 
literature  you  need,  our  edi¬ 
torial  and  art  consultants  can 
help  you,  bringing  to  your 
most  specialized  job  the 
craft  and  skill  of  publishing 
experts. 

WRITING  EDITING 
ILLUSTRATING 
PRINTING 

TO  YOUR  OWN  OR 
GOVERNMENT  SPECIFICATIONS 

Whethc'  you  need  an  in¬ 
struction  book  or  service 
manual,  to  accompany  your 
equipment,  written  to  gov¬ 
ernment'  specifications  .  .  . 

...  or  product  catalogues 
or  training  booklets  ...  or 
annual  reports  .  .  or  com¬ 
pany  histories  .  .  .  our  writ¬ 
ing  stoff  can  do  the  job  for 
you,  our  artists  can  create 
and  execute  the  illustra¬ 
tions.  And  McGraw-Hill 
printing,  binaing,  and  paper 
resources  are  among  the 
best  in  the  country. 

SAVE  MONEY  AND  TIME 

LET  OUR  STAFF  BE 
YOUR  STAFF  FOR 
TECHNICALand  BUSINESS 
PUBLICATIONS 

ASK  I 

OUR  REPRESENTATIVE 
TO  CALL  ^ 


I  Writ*  •  Phon*  I 

I  Technical  Writing  Service  ■ 

I  McGraw-Hill  Book  Co.,  Inc.  I 

I  330  W.  42nd  St.,  N.  Y.  36,  N.  Y.  ■ 
I  LOngacre  4-3000  I 

I _ I 

Want  mor*  mtormotion?  Uie  poit  cord  on  lost  page 

464 


INDEX  TO  ADVERTISERS 


A'O'.V  Wr.  of  WiiHllf  Stop  Nut  Corp.  of 

Am*Tl<  u  . .  2 

KiiKinrrrIiiK  A  Ma4'hlnp  Co.,  Inr . S 

A«'me  KIwtHr  Corp .  * 

Arme  WIm  Co . 5 

AdHiiitt  &  Wontliik**  <  ompany . 

Advunro  Kl#H*trlr  Co . ^ 

.\proiinullral  Communli-utlonii  Emilp* 

viK^nt,  Im* .  * 

Aircraft  llmllo  C<tr|H»nitloii . • 

Alrcraft-Marlnr  l*ronct*».  Inr  . 28, 

AIrpat  rnKliictw  Co  . * 

Aldrii  rro<iartfi  Cttinpaiiy . 

Allen-llradley  Co . . 

Alirn  r«.,  Inc.,  I..  It  .  . . 

Ailicil  InduAtrlrn.  Inr . . 

AllltHl  Kadio  Con*  .  . 

.\lplia  Metal*!,  Inr . 

.\in»*nir,  Inc,  . 

Amerlran  Klerfriral  Ili^afer  Co . 

Anieri<’an  Klrrfrtr  Mot«»rH . 

AmrHran  lA%a  Corporation . 

American  I’henoltr  Corporation. ...  .210, 
.Ameiiraii  TelevUUin  &  Ra4llo  Co  ...... 

Aiiieriran  Time  I*r<Mliirt*«.  Inc . 

Amprrex  Electronic  Corp . 

Ampe*  Con* . 

Andrew  Corpon»(t«»n . 

.\ntl-CofTOHlve  Metal  l*rodiirta  Co.,  Inr.. 

Arkwiii^lit  CTnUhliiK  Co . 

.Arnold  Enclneerlnc  Co . 

AMron  Corporation  . 

Atlai*  EnKlneerfni^  Co.,  Inr . 

Atomic  Instrument  Company . . 

Audio  PrfMlurtK  Corporation . 

Augat  llroa.,  Inr . . . 

Automatic  Manufartnrlnir  Corp . 

Automatic  Switch  Co . 


Itiillantliie  l.atmratorirs.  Inr . . 

Iltirkrr  &  Williamson.  Inr. . 

Harry  t'orponitlon . 

Hrlden  Manufacturing  Company . 

Hell  Telephone  l,al>4»mtorle« . 

Hendix  Aviation  Corporation 

KrItpNC’lMoncer  nivNIon  . 

Ked  Hank  IMvUlon . 

Henticy,  Ifarrla  Mfg.  Co . 

Herkeley  l>iv.,  He4'kmHn  InKtrumentx, 

Inr . 

Herndt-Harh,  Inr . . . 

Herylliuin  Corporation  . 

Itird  Electronic  Corivoratlon . 

Hlrmlngham  Sounil  Keproducers  l.td.... 

HIrnharh  Hadio  Co.,  Inc . 

lllHrhcr  Corpomllon  . 

Bllicy  Electric  Ccwnpaiiy . 

Hoc!%c|]  Manufacturing  Co..  Inc . 

Ikionton  Ra4lto  Corporation . 

Kowacr,  Inr.  . . . 

Bradley  Indimlrlm  . 

Bradley  I.alH>ratorleiB.  Inc . . . 


Bree*e  Corporations,  Inc . . 

Brew  and  Company,  Inc.,  KIchard  I> 

Bridgeport  IlratM  Co . 

Biifitol  Bras*  Corporation  . 

Browning  laboratories,  Inc . 

Brush  F:iectr4»nlcs  Co . 2.Vt, 

Buggle  and  Company,  If.  H . 

BurgesH  Battery  (  ompuny . 

Burnell  A*  ('o . . . 

Burroughs  (Nkrporutlon.  Electnmic  lii> 

Nlniments  IHv . 

ilussmann  Mfg.  t'o  . 


t  alld>ne  <  ompany  .  . . 

Cambridge  Themilonlc  t  orp . 

t  an  non  Electric  t'o .  * 

t'artmloy  l>cpt.  of  tienenil  Electric  t'o.  .^4, 

Carborundum  t'<»mpaiiy  . 

t'aiier  Motor  Co . 

Centralab  INvIslon  of  t>lobe-l  nlon,  Iim‘. 

II.  12, 

Chatham  El«M‘tronl<H  C<»rp . . 

Chester  t  able  Corp . . 

Chicago  Standard  Transformer  Corp  .  , 

t'lncli  Manufacturing  Corp  . 

Clare  Si  Co.,  Inc,,  C.  I* .  , 

t'leveland  Container  t'o . 

CUflord  Manufacturing  t  o . 

t'ohn  Corp.,  Sigmund . . . 

Collectron  Corporation . 

Communication  Acccssorleii  Co 

t'oiirad  &  Mo»cr . 

Consolidated  Engineering  Cori» . 

Conmdldatcd  Vacuum  l\>rp . 

t'onKtantlne  &  Co.,  I>.  E . 

Comell-Dublller  Electric  Corp.  . 

t'«»mlng  talass  W'orks . 

Cornish  Wire  Co.,  Inc . 

t'<»ssor  <t'aiia<la)  l.lmited.. 

Colo-Coll  t'onipany . 

Cramer  Co.,  Inr.,  K.  W . . 

Crescent  Co.,  Inc.,  The . 

Crosby  I,aborator|cs,  Inc .  .... 

t'rosM  Co..  If . 

Ciinnlnghiim  Son  ^  Co.,  in'e.,  .lame#.  . 


*52 

*AI 

827 

S4B 

80 

SOS 

Dano  Electric  t'o . 

419 

863 

itnvvn  Co.,  Thr . 

.  Third  Cover 

306 

DeJur  .Amitco  C<»rporatlon . 

.707 

851 

Detroit  l>le#el  Engine  DIv. 

toeneral 

*03 

Motor#  Corp . 

296 

410 

Oevtronira,  Inc . 

379 

*05 

DIallKht  Corporation  . . 

325 

*00 

nrtrer  Co..  Wilbur  B . 

237 

Ihiver-llarrI#  Company  . .  45 

Dupont  dc  Nemours  Si  Co.,  E.  L,  lae..a  253 
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Eautern  Air  DertcM,  Inr .  2A9 

Edlfton,  Incorporated,  Thomaii  A .  364 

Eiror,  Irc .  S14 

Kifiler  Erclneerlnr  Co.,  Inc . 413.  424 

FJIcl-Mct^ouKh.  Inr . 97.  321 

Wro  C<«T> .  422 

Flcctran  Mf».  Co . 4?l 

Electric  Recnlntor  Curp .  39 

Electrical  IndiiHtrie>«  IMv  of  Amr>rm 

Electronic  C'orp . 297 

Electro-Mcc  Ijib«iratory.  Inc. .  400 

Electro  Motive  Mfr.  Co.,  Inc .  ....  107 

Eli^tronlc  TmnMformer  Co .  231 

Emerfw>n  it  Ctimlnit.  Inc. .  .  340 

rrcdnctu,  Inc.  .  391 

Erie  RedHtor  Corp .  27 


Fanuteel  MetiiMiiralcal  Corp .  .  3Ht 

Federal  Telephone  A  Radio  Corp  .  .  247 

Ferranti  Electric  Inc .  SOI 

Flnke  Mfflr.  Co..  Inr..  John .  331 

Ford  Innlmment  Connpan;^ . 9t.  411 

IVatHIl,  Krna. . | 

Frpqn.iK^  Htnncliinl. .  401  ' 

Vry  PlaMIr.  Company.  S91t 


«iiiiii<‘woll  Company .  SHB 

Kn4lln  Company .  46  , 

Conornl  Elo.'trir  Company  j 

\pparnliw  I>opt . 6';.  6:i.  *<>.  IT,  87,  ?87  | 

riootronlra  I>ppt .  ...  68  | 

Tubo  napt .  28.  103  | 

(ionoral  In<lnatrl«>a  Co .  S4S 

fionyral  Ratlin  Company .  17  | 

(iiiuinlnl  &  Co.,  Inr.,  O.  U.. .  79  | 

C.MHl-all  Kloctrtc  Mr«.  Co .  268  | 

liraiit  I'lilloy  ft  llardwarp  Co. . .826 

liriiplilto  M.tallUlnr  Corp . 416 

lintyhlll  . 371 

firoon  InNtrnmrnt  Co..  Inr .  878  i 

lirlra  Roprodorrr  Corp .  401  | 

(iiiarillan  E3f>clHc  Mf,.  Co .  128  I 

liotlrbrnd  Brn«.  Silk  Co..  Inr.  810  j 


lltinimarlunil  .M.^nufarlDrlnc  Co..  Inr.  266 

lliirdivlrk,  IIIn<U«.  Ine .  SO 

lla.tilon  Compaoy,  A.  W .  878 

Hanlon  Htg.  Co.,  Inr .  337 

llrath  Comptuiy  .  861 

llrlloiid  Rrorarrh  Corp .  836  1 

llrllpot  Corporation,  a  Illy,  of  Brrkman  \ 

Inatrumrnta.  Ino . t07 

lirnnrtio  Hral  Prodorta  Co .  83 

Ilrwlrtt-Parkord  Company  . 120,  121 

lirymon  ManofactarinK  Co .  398 

lllrkok  Rlrrtriml  Inatramrnt  Co .  877  | 

lUndr  ft  Danch  .  2I£  j 

Hl-Q  Dlylaloa,  Aototox  Corp .  304.  806  I 

llopkin.  Knylnonlaft  Co . 883,  410  ^ 


CANNON 

PLUGS 


AN 


DcNipncil  lo  \ir  f  orce -Bureau 
of  .Acronaiiiics  —  requirements.  Now 
widds  used  for  .ill  instruments  requir¬ 
ing  cleetrieal  eireuits.  Coupling  nut 
eonneetion  and  diseonncelion.  Two 
plug  t>pcs;  ^  rccept.ieles  with  \aria- 
tions  and  el.imp  aeecssorics,  in  15  shell 
si/es  and  more  than  250  insert  arrange¬ 
ments.  .A  tvpe  for  every  need.  .Ask  for 
"AN  ’  Bulletin. 


K&RK  Designed  for  uses  in 
.iireraft.  this  versatile  lightweight  plug 
IS  wiilely  useil  on  a  great  variety  of  in- 
struincnis  and  eleetronie  equipment. 
Special  acme  coupling  nut  connection 
and  iliseonnci-tion.  S  contact  sizes  ae- 
eominod.itc  Ih.  14.  It),  X.  h,  4.  2  and  0 
.AU<i.  M.iviiniiin  2i)()a.  S  shell  iliam- 
eters.  2U4  insert  v.iriations.  Kll  Series, 
hei metieallv  sealed  Type  K.  also  avail¬ 
able  U  rue  for  "K"  liiilletin. 


GS  (AN)  Designed  for  ap- 

plie.itions  dcm.inding  hermetic  scaling 
undei  high  prcssuies  in  a  temperature 
range  fioin  minus  .4(inf'  to  plus  bOtlF. 
2  b.isie  shell  designs.  Nl  b  threaded 
coupling  nut  Steel  shells  .ind  steel  eon- 
t.iets.  \i.ite  with  AN  Scries  See  ".AN" 
Bulletin  or  "CiS'  Bulletin. 


XL 


I'or  audio  equipment  and  gen¬ 
eral  electronic  uses:  i  and  4  contact 
l.iyoiits.  It)  and  15a;  17  shell  designs; 
zinc  and  steel  plug  shells.  .Ask  for 
Bulletin. 


the  highest  quality 
greatest  variety 
widest  use 

■for  the  instrument  industry 


DPB*DPD  F  or  rack-and- 

p.inel  installations,  instrument  panels 
and  for  any  plug-in  sub-assembly 
where  both  h.ilves  of  the  connector  arc 
rigidly  mountevl.  or  where  t'ne  half  is 
rigidly  mounted  ;ind  the  other  half 
cord  mounted  "H  m.ix.  eont.iets.  200a 
mavimum.  Ask  for  DP  Bulletin. 


e 


D  SERIES  SUB-MINIATURE  PLUGS 

Designed  to  meet  the  mmi.itu'-iz.uion 
piogram.  L'sed  both  as  r.iek-;md-p.inel 
diseonncct  and  eoi.d  eonneetors  for 
hand  portable  i.idio  equipment,  audio 
eiieuitry  anil  rel.itei!  epplie.itions.  Key¬ 
stone  shaped.  15  to  5tl  gold-plated  con¬ 
tacts.  Dfl  hermetically  sealed  also 
available.  See  "D”  Bulletin. 


U  SERIES  SUB-MINIATURE  PLUGS 

I  or  hermetically  sealcil  instruments, 
indicators,  miniature  switches,  relays. 
If .insformers.  ;implifiers  anil  other 
mini.itiiii/ed  se.iled  components.  Steel 
shells  A  pin  eont.iets;  st.invl.iid  socket 
eoniaeis  in  .Sile.m  insiil.itors  I.  f,  fi.  12 
eoiitait  .11  rangements.  '.im.iv  B.iyvinet 
lock  coupling.  See  -’r  Bulletin. 


SrnJ  for  a  copy  of  the  nca  Cannon  Plat;  (juitk'. 


Sint*  IfIS 

CANNON  ilECTRIC  COMPANY.  lOS  ANGELES  31.  CALIFORNIA 
Factories  in  Los  Angeles.  Toronto.  New  Haven.  •  Representatives  m  principal 
cities.  Address  inquiries  lo  Cannon  Electric  Company,  Dept.  L-120.  Los 
Angeles  31,  California. 
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465 


lfliiKh«*H  Airrraft  Cotiipan^  .  .  . 

l(4*Ai‘iir4'h  \  1  ah* 

llyi'or  Siii«*s  (  o.  i»f  ^  tillfornhi 


SPECIAL 


liHliiHtrial  llsinlvv:tr«‘  Mfic  Ifi4 

liMliistrial  Tinu't  f.oriKiratioii 

Infra  KltU'tronh'  f’4»rp . 

Instltiilf  of  KjkIIo  Ktifflnrerw,  I  ho 
In'«ll(tiii*  of  Siir|»liiN 
IriHtriiniont  C'(»r|ionil ion  «»f  Ain*‘rh 

liiKtriiinpnt  K4‘^K(4>rH  Co . 

IriHiilatlon  A  Wlren  Ino. 
Int«‘rnati«iiia)  RoctiMor  (  orp. . 
Iiitorioitioiial  RonKiaiMo  ('<». 
Ippohto  A  I  t>.,  liK'.,  JnntoH.  . 

Iri»ii  Firoinan.  Flri't  roiih'H  tH\ 


Kenyon  oil  filled  hermetically  sealed  transformers  have  particular  application  to 
pulse  and  high  voltage  plate  transformers  and  to  charging  reoctors 

They  ore  specially  voluabic  for  reactors  and  plate  transformers  operating  on  400 
cycle  or  higher  frequency  primory  supply  voltage. 

Bocousc  of  their  internal  choracteristics  oil  filled  transformers  present  different 
problems  from  conventional  types.  Cases  must  bo  correctly  designed,  terminals 
properly  constructed  and  scaling  methods  'highly  efficient  to  eliminate  oil  Icokogc. 
Kenyon  has  successfully  solved  these  problems. 

The  result  is  a  unit  with  high  quality  insulation,  small  in  sue  yet  possessing  excellent 
life  ond  exceptional  dependability. 

Because  of  substantial  savings  in  size  ond  simplicity  of  insulation,  use  of  Kenyon 
Oil  Filled  Tronsformers  frequently  results  m  lower  final  cost 


Kaiipp  atul  i\  II. 

Kpurfotl  (  oiiipuiiy.  Ine 
Kpflhlpy  IiiHtrufiiPiilH  . 


Ki'llotCK  (  ompaiiy,  M. 
Kpri.vofi  Traiisforiiipr  <'«»..  I 

Kep<‘o  l.ahorat<»ripH  . 

KphIpt  Company. 

K«vv  Kh*rtroiii<-H  ('ornp: 

KiniC'*  f  lP4'troiil(‘«t  C<»..  Im 
kiiin4«v  Slaniifai't urf riK  i  o. 
KniirhtM  Company,  .laiopo  . 
Koi'li  X  ^m«*.  II. 


l.aiiilHla  Klr4'<roni4‘M  C(»rp. 
I. amp  kin  T.alM»rat<»ii4Hf  lnr. 
l.anK4*viii  Manurii4’l4irtns;  C 
l.api*  lii'«niator  <  4>.,  Inr. 
I.nv  4»i4*  l4ilMirat4irlPM.  I  nr. 

Hrlay  Co...  . 
l.ruK  A  Kaufman,  l.i«l. 
link  \\tatl4»n.  Iiir 


Wont  more  informotion?  Use  post  card  on  lost  poge. 
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Our  Coaxial  Cable  * 

\ 

Connertors  Meet  All  > 

I 

Government  Specifications  j 

ALL  ORDERS  / 

DELIVERED 

PROMPTLY 

• 

Manufacturers  of  / 
Highest  Quality  / 
Connectors 


Ai- 11022 — High  voltogc  Quick  discon* 
I  noct  plug  similar  to,  but  does  not  mote 
with  BNC.  Wcotherproot.  Teflon  insert.  For 
use  with  RG-S9.  62,  and  71/U  coble.  Con> 
slant  impedance  of  50  ohms  Operoting 
voltage — 3  kilovolts.  Operotes  sotisfacfor> 
ily  to  10,000  megocycles. 

2UG  1 54,  U-  AI-1 1070— Type  LC  Plug 
for  use  with  RG  17/U  rcble.  Fifty  chm 
impedance  Weatherproof.  Five  kilovolt 
rating  It  moy  b^  used  with  RG-19/U  coble 
at  a  roting  of  10  kilovolts. 

3  UG-21D/U—AI- 11072- Improved  Type 
N  Plug  Motes  with  standard  typo  N 
and  Improved  Type  N  Jocks.  For  use  with 
RG-8,  9,  9A  and  lO./U  coble.  Weotherproof. 
Performonce  is  good  to  10,000  meMcyclet. 
Nominal  impcdonce- -50  ohms.  Moy  bo 
used  with  70  ohm  coble  if  impedonce 
motching  is  not  importont. 


^  minotion  Motes  with  8NC  Rcceptocles 
and  jocks.  Weotherproof.  Furnished  at  any 
desired  impedonce  Operoting  freqinmcios 
some  os  stondord  6NC 


MHKiisitnin  InroriMW'iiteil  Soli 

M iicnfi ii*.  liH’ . iirl.  iJi.** 

Manors  A  <  n.  Ine.,  I*.  K . I-’H.  IIK 

Marroni  lM«>lrtini<>iit«*  ItOO 

Marion  l-.U'i  l rii-al  liwtniinent  (  oinpans  HI 

M«*a’»iirt‘nn‘tit •»  I  «»r|Niratli>ii  ItHl.  Il'i 

Mepi-n.  In*  .  ’H.L 

Metal  I'cxtili*  t  nriM»ratlnii  Mh 

MetaN  A  4  «»iitrn|<«  i  nr|*-<  t*«*ii**ral  I'late 
IMs .  im 

M4'thiMl*<  Slaiiiil'ai  iiirlftu  t  «»rp.  .  !<ii.'> 

M«*»  ••r«  «ir«l  to..  The  ini 

Mira  lii«tiial«>r  (  n.  *  Ml 

Mii-rn.  \  «»f  MiniH'aptdN 

lliiitfs  vs *‘tl  sifiE.t**..  Itii- 
Miillainl  Mfi;.  <  o  .  Iiti  |«iH 

Mill'*.  ICt-prtHliircr  ('«»,.  Iih  .  I'M  ■ 

Millrii  'Iffc!  <  «!..  Iiir..  .laiiM'N  .  .*  1 7 

Millivai  I  lint  riiiiwnl  t  orp.  ;{17 

Miiiti«Mp4»lis- iloiii'v  ssril  K«-iciiiat«»r  <  n. 

\rrti  liivUiiai 

Inilii'^t ri.il  <IH 

Mlinir*>ora  '^ilimii**  Kiilihfr  i  n.  Ili7 

Mitrhfll  -  Kaiiii  liioulatliiii  <  n..  Inr.  Ht» 

Mnloiirv  t.liMlrh-  roiiipaiiv  HH 

M«»t**ril>  Ilf  I  nr,  ...  1 1 ;; 

.Miiirlifiiil  \  i  o.,  I.liiiltril  .  . 

S| lilt i  -  S| f  till  t  (iriipany  .  117 


N  It.K  Slli;  A  KfiKliiiw-ritit;  Cd 
>alit»n.ii  t  niiipaiiy,  Iih-. 

Nat  inn, tl  Slnlijitf  t  o. 

.Natinii.il  l(«-*>4Mrrli  4  *»rp. 

Nrw  llanip«>)ilrr  ItaM  ISfarliiKH.  Ini'. 

Nf vs  Iih  .  . 

Nfvs  \niK  I  raii'»fnriiifr  Cn..  Iiir. 
Nlf|s«-ii  ll.inivvarf  t  orp. 

North  \iiif I  it  an  Kr«H‘ar«  h  l,ahnratt>rlf«« 
I*'* 

Nnrt  hfa*»trrn  KiiKlnrrrliiK  Inc. 
Nt»rihriii  Ik.nlin  ttinipaii.v,  liir. 

Nnihfitfi  \S  iiniinK  f  Jihtirat  nrt«‘i« . 
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V  nect  right  onalc  odopter  One  mole — 
one  fcmolc  end.  Similor  to,  but  does  not 
mode  with,  BNC  series  Weotherproof  Tef* 
ion  inserts.  Constont  impedonce  of  50 
ohms.  Operating  voltoge — 5  kilovolts.  Op¬ 
erotes  sotisfoctorily  to  10,000  megocycits 

6UG-355/U— And  UG  356/U-  Al-n006 
Klystron  Coupler  The  UG-355/U 
couples  two  type  N  Jocks  to  o  726  C 
Klystron.  The  UG-356/U  couples  two  type 
N  Jocks  to  o  2K29  Klystron 


"  ramie  insert,  prcssuriied,  high 
voltogc  receptocle.  Weatherproof  Oper> 
oting  voltage— 15  kilowatts.  Flash  over 
does  not  breok  down  insulotion  May  be 
operoted  with  high  temperotures  with  no 
breok  down  in  pressure  seol. 

ALLIED 

INDUSTRIES,  Inc 


2500  WOODLAND  AYE. 
LOUISVILLE  10,  KY. 


Wont  more  informotion’  Use  post  card  on  lost  page 


On. Ill  A  lin  i>.  \S 

O  N f il  Irwin  >1  fK.  t  n 

Op.iil  <«rf-fii  t  n 

o^lfi  Milt  t  «•  .Itihn 

Owfti'^  t  «>rnintt  I  llifrifla'*  (  t»rp 


I'M  liMlii<.iiit  N  Iih 
r.M  ill*  '««  n-niilh  (  t*. 

I*aiint  .tinit  K.iilitt  i'riMiit*  t  •«.  Int 
rarann*iiiit  I'aprr  I  iihr  4  t»rp. 
IViiii  I  iiuitiffrinu  A  Mfif  4  itrp. 
I*hal(»  ri.i<»<i««>  4  ttriHpralinn 

l*ha«P'*t  t  ««n  4  Hiiipaitv 

I'hflLi*.  iitnlttr  I  <»p|n‘r  I'riMpH  I 

Inta  >1  intifat  I  iirinic  lri\ . 
I'hfntl  SlaiiiifartiirInK  4  n. 
I'la'»t«iiii  4  «»r iMtral it»n 
I'ttlaratl  t.lrt  trtiiilr<«  4  t»rp. 
INtlvmrr  4  t»rp.  nf  Tr nn«t\ Ivanla 


I'oHer  in  liriiniflp|<l . . 

I’olliT  liiMriimriit  ('onipun.v,  liir. 

I'rw-lsf  MfUHurrmcntH  <» . 

PD-rialoil  .\|>|iariltllN  Co.,  IlH'. 

I'DM'Isloii  I'lipcr  Tub**  Co . 

I*ri'nii**r  Metal  friMliielt*  t  loiipiiiiy 

rrenlo  Kei'onlliiK  Corp . 

I'riHlellii.  Iiie . 

l'r<iKre«Kl\e  Maniifael  iiriiiK  to... 
I'.ve*  l.lniitial 
I’.i  roferrie  t  o. 


i>4.\,  6411  Star  Poreelain  Company . 44M 

3iM  Staviil  Cnclneerlntc  Inc . SW 

.  . .  .  424  Sterltnic  Traiuformer  Corp .  S4S 

.  .  .  438  StevenH-Amnld  Inc.. .  SM 

.  367  Stewarii  ManiifaclurinK  Co.,  l>.  M . SM 

.  350  Slodilart  .Clrrraft  Radio  Co .  401 

.  .  .  109  Stone  Paper  Tube  Co .  118 

.  374  Sun  PurtH  ItUtrlbutorH  Ltd..  .  411 

342  Superior  Klertrlc  Company .  04 

90  Superior  Tube  Company .  2U 

311  Sjlvanla  Kleetric  ProdiirlK.  Inr. .  7.  300.  360 

S.*ntliniie  Corimnitlon  . 250 


SERIES  EV-lOA 
VTVM-Megohmmeter 


<|iiukt*r  CUy  Uork> 

C|iiaiity  l*riMliirtii  To. 


Tii.Uor  niir#»  Co _  HJli.  niC.  32I>,  t«7 

T**«'lini(rol  KiiKliH'erttic  C'o*  375 

XochnoloK^y  InMlrnnooit  C'on>-  SIS.  S19 

T«‘ktronli,  liio .  292 

Telii«*r  C'o.,  Inr.  IU)1»n<t . 369 

Trl'liiHtriimrnt  (  o..  Inr .  870 

Tririhrtin  l>rpt.  of  CirtuTal  Eleitrir  Co..  124 

Trlr«‘liroiiir,  Inc . SS9 

TrlrtriMiicM  rnlM>riit4»ry,  Inr...  ...  .  424 

TrnhoUto  InHiilated  Wire  Co.,  Inc. .  417 

Thrrniailor  Elrrtrlral  Mf*  Co . 855 

ThoiniiH  Mold  A  IMr  C’o . 410 

I'liomnM  A  Skinner  SfrrI  rrmUnto  Co., 

Inr . .854 

Tid>r  Tlriitfirlimiinn  C'orpnratton .  892 

'pTHd  TrU'vUlon  Corp . .  871 

Traiihlroll  C’oriNiratlon  .  844 

Translator  lV<Mlurt»»  Inc . 416 

Tninsradto,  Idd .  867 

Trhid  Triinsformrr  f'orp.  .  820 

Tni-Ohm  1*r<Mlnct<t  Dlv.  of  Mo^lrl  Enjrl- 

nrriinjc  A  Mfc.  Inc .  ....  271 

TunK-Sol  FIrrtHr,  Inr .  .  ..  2SI 


TRUE  ZERO  CENTER  VTVM 
7  "  FULL  VIEW  METER 

•itk  DIIECT  PEAK  lEADINt  DISH  FREQ.  SCALES 

Pius  Standard  1000  Ohms  par  VuH  Functions 

59Ranento:«»<«v-2;,^^^ 


K-lt-M  iRiv.,  Ksst'x  M  lr#‘  t  orp. . 

K-l  l-.li'rt  roiilo  Iim  .  .  . 

rnMliHdN  liM' . 

ItiiAtlii  t  tires,  Inr.  . . . 

<  i>rp.  €»f  Ainrrlt  .i  I'ourlh  t'li 

Kiidio  MiiterlHls  t  uriNinif  loti . 

Kudin  Hrrrptnr  C'ai.,  Inr . 

KamHo  SliiK'k  (  «>rp..  . 

KEiilwuy  KxpresM  \6«‘iir.v.  Air  KxpresN 

l>l\ .  . 

KiiphI  Elertrir  (  ii .  . 

Ku>llie<»ii  .MantifuA'tiirInK  <  «» . 

Ra'om  KeRistor  (!orp. .  . 

Keseurrii  l>e\elA>pineii1  MuiiufuA  tnrr,  Inr. 

Krsin  IinliistrieN,  Inr . . 

K4*h|ii||«*  CoriHinttloii.  1H%.  of  ErrrNlun 

l*aper  Tulw*  . 

KrHistidleK  C^orpnratl4»n  . 

ICknule  Island  liiRiilHtr<l  M  ire  (  onipaiiy. 

Inr . 

KnMiksati  liirtRrpnrtitrsl.  I'.dx^iird  K  . 

Kii>al  Mrful  Mf*.  C'a . . 


RANGE  SPECIFICATIONS 

■k  EiOHT  ZERO-CENTER  VTVM  RANGES: 
±3,  ±12.  ±60,  ±120,  ±300.  ±600, 
±1200.  ±6000  volts  D.C. 
i(  HIGH  INPUT  RESISTANCE— 

13V]  megs,  to  600  V.  26V!)  megs,  at 
1200  V.  133V!i  megs,  at  6000  volts. 
it  FOUR  DIRECT  PEAK  READING  RANGES: 
0-3-12-60  120  peak  volts 
(Requires  Series  RF-lOA  High  Frequency 
Probe  described  below. 
it  SIX  OHM  and  MEGOHMMETER  RANGES: 
0-2000-200,000  ohms. 

0-2-20-200-2000  megohms. 
it  EIGHT  EXTRA  A.C.-D.C.  VOLT  RANGES 
at  1000  /V.  for  routine  circuit  testing. 

0-3-12  60-120-300-600-1200-6000  volts. 
it  EIGHT  D.C.  CURRENT  RANGES: 

0-300  microamperes. 

0-1.2-6-30-GO0-1200  MA.  0-1.2  Amperes. 
it  EIGHT  DO  RANGES:  —20  to  4  77  db. 
Calibrated  lor  1  MW.,  600  ohms  zero  db. 


Cclnlla  Company,  I>lv.  of  t'nilnl  Carr 

I'natenor  Corp . 

fiiion  Saitoh  gt  Stannl,  IMr.  of  Woal- 

ItiKhouvr*  Air  llrako  Co .  72. 

I  tillod-CaiT  Foiitoner  Corp . 

l  ollod  .Maniifaoturlna  4  Sorrier  Co. 

C.  S.  Component*,  Ine. . 

Ciilted  Slate*  Oanket  Co..  .. 

I’,  S.  Kiulliim  Corp . . 

I'nited  Traiifcformer  Co..  .  Se<  oiid  Ci 
Cnlter*i)l  Manufaetii. 'nc  t  o. 

I'nlverHal  IVInillna  ( «..  . 


IMPORTANT  FEATURES 

it  Voltage  Rtgulated-Bridge  Type  Circuit. 
if  True  Zero-Center  VTVM— Simultaneously 
Indicates  both  voltage  and  polarity 
it  Rotary  Range  and  Function  Selectors. 
it  Recessed  6000  volt  Safety  iKks. 
it  Shielded  Coai  Test-Cable  Connecters 
for  both  D.C.  and  R.F.  probes. 
it  Electronic-Bridge  Ohm-Megahmmeter. 

Uses  2  self-contained  16  V.  batteries. 
it  Eitra-large  7"  Rectangular  PACE  Meter. 

200  microampere,  ±2%  sensitivity. 
it  1  %  Film  Type  and  Wire-Wound  Resistors. 

CV-10A  (MCP)  In  black  ripple  finished, 
heavy  gauge  steel  case.  Size  lOV^"  x  12" 
X  6".  Complete  with  coaxial  circuit  Isolat¬ 
ing  test  probe,  shielded  ohmmeter  test 
cable,  standard  test  leads,  ohmmeter 
battery  and  manual .  $81.75 


Saii<it»rN  lato^w  Ini'. .  . 

Hiifidia  <'or|> . . 

Stiiijraina  r«biii|Miny . 

SaraloKEk  liulUMlri<*N,  Inr . 2li8, 

8nrk«*«4  Titr/lan,  Ida*.,  K«»«‘llllrr  l>iv . 

.S«'ienllflr  KIrrtrIc,  I>lv.  “S’*  Corrujalrd 
4|ii«*iH'lird  CiU|»  (o . 

S^'oii  Metala  . 

8«*r%o  r(»rp4$rtttlon  of  Amorlra . 

Shakrproof  l>lv.  of  IlllnoU  T<n>I  M’orkH.  . 

ShHllA'rtNAN  Manufartuiinf  Co . 

SiirniH  InRtnimeikU,  Inr . . 

SIkooI  Knfrtiirrrlns;  5  Mfg.  (  o . 

HInimonN  I'aidrnrr  Corp . 

SlniiHion  Elerlric  Company . 277. 

Smitli.  liir.,  lirrinan  H . 

HomiM*ii  &  Comimiiy . . 

I'hrRter  Corp . 

8oiilhorn  RlrctronlrN  Company . 

ftpracur  KIrrtrIr  Co . . . .  .  .9,  111, 

Slarkpole  Carbon  Company . 

StandarAl  Kloi'trto  Time  Co . 

StnnAlard  KlrAtrU'Oj  IVoolurtN  Co . 

Staialard  IMrzo  Company . 


\  .irtiriL  Sal(*H  f'o..  Itix-.  . 

\iatr*in.  Iin- . 

\  r«al<‘r-Root  Inrorponilrd 
Vl«'krr«  KIrrtrIr  IHv.,  Vb’krrxi  Inr. 

\  lrli»r**4*ii  InNtrumrnt  r<» .  .  .  . 

\  Ii  lory  Enainrrrlnc  Corp . 

\i»lkrr(  Metal  Stanudnit**.  Inr..  John 
\  nil  an  F.lei-trlr  Co  . 


SERIES  RF*10A 
R.F.  Probe 

lAccessory  for  Series 
EV-lOA  above;  affords 
direct  high  frequency 
peak  voltage  ir.easure- 
mentt.  Employs  9002 
miniature  tube . $14.40 


Waldi^  KoliiniHir,  Inr . 

Ward  Keonard  Klertrlr  i  omiHtnj 
Waterman  rnaturta  Co..  Inr . 


Wont  more  infermafion?  Use  post  cord  on  lost  page. 
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DAVEN  SWITCHES 


...The 

“KNEE-ACTION 

Rotor 


DAVEN  S  exclusive,  patented,  ‘‘KNEE- ACTION” 

Rotor  embodies  the  most  advanced  principles  in 
switch  engineering 

Developed  by  DAVEN's  own  staff  of  switch  spe¬ 
cialists,  it  makes  possible  the  fabrication  of  units  with 
o  greater  number  of  switch  positions  and  poles  in 
smaller  space  than  previously  possible. 

‘‘KNEE-ACTION"  insures  low  contact  resistance  and 
uniform  contact  pressure  over  the  life  of  DAVEN 
Switches.  Silver  alloy  contacts,  slip  rings,  and  rotor 
arms  are  used  on  alt  units. 


Because  a  greater  number  of  poles  per  deck  is  avail¬ 
able,  more  compactness  is  possible  ...  a  feature 
which  is  in  line  with  the  present  trend  toward  smaller 
size  components  which  will  render  maximum  per¬ 
formance  in  minimum  space. 

DAVEN  also  offers  you  every  facilily  for  solving  your 
particular  switch  problems.  It  stocks  a  large  assortment 
of  standard  parts  .  .  .  will  develop  special  switches 
from  these  standard  components  ...  or  will  engi¬ 
neer  special  switches  to  meet  unusual  requirements. 
DAVEN's  Development  Engineering  Department  is  at 
your  service  to  help  you.  Call  on  DAVEN  today! 


hVr/te  for  your  Free  copy  of  DAVFN's  new,  28-page  brochure  on  SWtTCHES. 


\/EN 


I 


RCA 


WBl 


DIPARTMINT 


How  these  “spheres”  of  RCA  Engineering 
— work  for  YOU 


R(!A  i)i‘M-lo|>iiieiit  unil 

piiU's  llif  lu-cil  l(tr  new  i-Icc- 
tniii  (ifvucs.  .111(1  Ir.iiisl.itfs 
\i)urrr(mirciiuiits  iiitd  pr,n.tii'.ililcsi<^iis. 

RC.’A  Qiialilv  (aiiitrol  Kni^inecriiisj 
.issiiifs  c'onsisfcut  (|u.ilit\  ,  lioitt  tlic  r.iw 
iii.ili-ri.ilN  fo  llu‘  liiii'Nlicd  pnidiii  l. 

H(\\  l*ri>(hit'li«ni  Kiiyiiiofriiii;  tie 
\('l(ips  pi  (<({iu't  ion  t(‘('luii(pn's  .uni 
III. lint. liiis  proilnit  ii-Ii.iliilits . 


l>('V  ( 'oiiuiifiTial  lai"iiu‘»Tiii«  cilits 
.111(1  pnlilislics  llic  indnsliA  s  most  iim  - 
fnl  .ind  ( (iinpi clicnsiN ('  tcolinii  .d  pnltli 
(  .itions,  lui  \oiir  I'oiucniciK'i'  in  n^in'.; 
IK. A  I  nli(  I  )c|).ti  tni('!it  I’lddiuts. 

|{('  \  Vppliialinii  l']ii<.>iiu‘criii<4 
solves  voni  speei.il  prolileins  in  Inlie 
.111(1  ('(iinponeiit  .ipplii  .itinns. 

|{(:\  l-'iold  l•’n^'illt‘t•rill^  piovides 
“on  llic-spot  te('lini('.d  (  onsiill .it  ii in 
seiviic  eo-oldin.ites  voill  r((pillC' 


ineiils  willi  otlier  IK  .\  Tnlie  Hep.iit 
nient  I'ii  uineciine  Seiviics. 

I'oi  cvpi  rt  liclp  Ircni  vnnr  IK  '  \  I- ii  Id 
I.M•Jhl(  ('r,  write  H<  \  <  ^ iiitiiien  lal  I  ii'j;i 
iiei  iin.i,’  Seitina  121  R,  M.irriMin,  S’  I.  Or 

(  (ilit.K  I  Milir  Pic.iresi  lt(  ’  \  I  (eld  <  )lli(  1 

I  I  \s  l  I  11(111. Iioldl  >  .I'KKI 

11  j  N.  -'ilh  ''I,,  ll^rrisuii,  J. 

I  .  Illinui>  St..  (  hiis4i:i>.  III. 

\\  I  S  I  MailNon  M  .jriTI 

l20  S.  S.m  iVdro  St..  I.o\  Aiii'rlt'H,  (ijl. 


RADIO  CORPORA  TIOM  of  AMERICA 


ELECTROM  TUBES  AND  COMPOMEMTS 


HARR! SOM.  M.  J. 


